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VIntroduction
The Development of Audit Sampling
I-01 At the beginning of the twentieth century, the rapid increase in the 
size of American companies created a need for audits based on selected tests of 
items constituting account balances or classes of transactions. Previously, a 
number of audits had included an examination of every transaction in the 
period covered by the financial statements. At that time, professional litera­
ture paid little attention to the subject of sampling.
I-02 A program of audit procedures printed in 1917 in the Federal Re­
serve Bulletin included some early references to sampling, such as selecting “a 
few book items” of inventory. The program was prepared by a special commit­
tee of the AICPA’s earliest predecessor, the American Association of Public 
Accountants.
I-03 For the first few decades of the century, auditors often applied 
sampling, but the extent of sampling was not related to the effectiveness of an 
entity’s internal control. Some auditing articles and textbooks in the 1910s and 
1920s referred to reducing the extent of tests of details based on reliance on the 
entity’s internal check, as internal control was first called. However, there was 
little acceptance of this relationship in practice until the 1930s.
I-04 In 1955, the American Institute of Accountants (later to become the 
AICPA) published A Case Study o f the Extent o f Audit Samples, which summa­
rized audit programs prepared by several CPAs to indicate the extent of audit 
sampling each considered necessary for a case study audit. The study was 
important because it was one of the first professional publications on sampling. 
It also acknowledged some relationship between the extent of tests of details 
and reliance on internal control. The 1955 study concluded, “Although there 
was some degree of similarity among the views expressed as to the extent of 
sampling necessary for most items in the financial statements, no clear-cut 
pattern resulted.”
I-05 During the 1950s some interest developed in applying statistical 
principles to sampling in auditing. Some auditors succeeded in developing 
methods for applying statistical sampling; however, other auditors questioned 
whether those techniques should be applied in auditing.
I-06 The first pronouncement on the subject of statistical sampling in 
auditing was a special report, Statistical Sampling and the Independent Audi­
tor, issued by the AICPA’s Committee on Statistical Sampling in 1962. The 
report concluded that statistical sampling was permitted under generally 
accepted auditing standards (GAAS). A second report, Relationship o f  Statisti­
cal Sampling to Generally Accepted Auditing Standards, issued by the commit­
tee in 1964, illustrated the relationship between precision and reliability in 
sampling and GAAS. The 1964 report was later included as appendix A of 
Statement on Auditing Procedure (SAP) No. 54, The Auditor’s Study and 
Evaluation o f Internal Control, later codified as AU section 320 of Statement 
on Auditing Standards (SAS) No. 1, Codification o f Auditing Standards and 
Procedures (AICPA, Professional Standards, vol. 1). The statement elaborated 
on the guidance provided by the earlier report. An Auditing Procedures Com­
mittee report, Precision and Reliability for Statistical Sampling in Auditing, 
was issued in 1972 as appendix B of SAP No. 54.
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I-07 Two other statements on auditing procedure included references to 
sampling applications in auditing. SAP No. 33, Auditing Standards and Pro­
cedures (a codification), issued in 1963, indicated that a practitioner might 
consider using statistical sampling in appropriate circumstances. SAP No. 36, 
Revision o f  “Extensions o f Auditing Procedure” Relating to Inventories, issued 
in 1966, provided guidance on the auditor’s responsibility when a client uses a 
sampling procedure, rather than a complete physical count, to determine 
inventory balances.
I-08 From 1967 to 1974, the AICPA published a series of volumes on 
statistical sampling, An Auditor’s Approach to Statistical Sampling, for use in 
continuing professional education. In 1978, the AICPA published Statistical 
Auditing, by Donald M. Roberts, explaining the theory underlying statistical 
sampling in auditing.
I-09 In 1981, the AICPA’s Auditing Standards Board issued SAS No. 39, 
Audit Sampling (AICPA, Professional Standards, vol. 1, AU sec. 350), which 
provides general guidance on both nonstatistical and statistical sampling in 
auditing and superseded appendixes A and B of SAS No. 1, AU section 320.
I-10 Subsequent to the issuance of SAS No. 39, several pronouncements 
have been issued that also relate to the use of audit sampling. SAS No. 47, 
Audit Risk and Materiality in Conducting an Audit (AICPA, Professional 
Standards, vol. 1, AU sec. 312), provides guidance on the auditor’s considera­
tion of audit risk and materiality when planning and performing an audit of 
financial statements. Audit risk and materiality are important to determining 
the nature, timing, and extent of auditing procedures (including those that 
involve audit sampling), and evaluating the results of those procedures. SAS 
No. 55, Consideration o f Internal Control in a Financial Statement Audit, as 
amended by SAS No. 78, Consideration o f Internal Control in a Financial State­
ment Audit: An Amendment to SAS No. 55 (AICPA, Professional Standards, vol.
1, AU sec. 319), and the related Audit Guide of the same title provide guidance for 
the auditor in obtaining an understanding of an entity’s internal control and 
assessment of control risk. In discussing the auditor’s assessment of control risk, 
the guidance describes the manner in which the auditor designs, performs, 
and evaluates tests of controls, including those that involve audit sampling.
Significance of Audit Sampling
I-11 SAS No. 39 recognizes that auditors are often aware of items in 
account balances or classes of transactions that likely contain misstatements. 
Auditors consider this knowledge in planning procedures, including audit 
sampling. They usually will have no special knowledge about other items in 
account balances or classes of transactions that, in their judgment, will need 
to be tested to fulfill the audit objectives. Auditors might apply audit sampling 
to those account balances or classes of transactions. SAS No. 39 provides 
guidance for planning, performing, and evaluating audit samples using two 
approaches: nonstatistical and statistical.
Purpose of This Guide
I-12 This guide provides guidance to help auditors apply audit sampling 
in accordance with SAS No. 39. It provides practical guidance on the use of 
nonstatistical and statistical sampling in auditing. Some auditors might apply 
procedures not involving audit sampling to account balances or classes of transac­
tions. Neither this document nor SAS No. 39 provides guidance on planning, 
performing, and evaluating audit procedures not involving audit sampling.
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I-13 This guide discusses several approaches to the application of sam­
pling in auditing. It does not discuss the use of sampling if the objective of the 
application is to develop an original estimate of quantities or amounts. To 
avoid a complex, highly technical presentation, this document does not include 
guidance on every possible method of applying sampling. It also does not  
discuss the mathematical formulas underlying statistical sampling because 
knowledge of statistical sampling formulas, which was once required to apply 
statistical sampling in auditing, is generally no longer necessary. There are 
well-designed tables and computer software programs that allow the use of 
statistical sampling in auditing without such mathematical knowledge. This 
guide assumes that the auditor uses computer programs or tables to perform 
the calculations and selections necessary for statistical sampling.
I-14 This guide may be used both as a reference source for those who are 
knowledgeable about audit sampling and as initial background for those who 
are new to this area. Auditors unfamiliar with technical sampling considera­
tions might benefit by combining use of this guide with a continuing education 
course in audit sampling. Training is available from the AICPA, state CPA 
societies, colleges and universities, and some CPA firms.1
I-15 CPA firms should consider using specialized software to plan, select, 
and evaluate audit samples. For example, Idea for Windows allows an auditor 
to determine sample size, select a sample, and evaluate sample results using 
attributes or monetary unit (probability-proportional-to-size) sampling.
I-16 The guide is organized as follows:
• Chapter 1 defines audit sampling and illustrates the difference be­
tween procedures that involve audit sampling and those that do not 
involve audit sampling.
• Chapter 2 provides overviews of the audit sampling process and the 
various approaches to audit sampling.
• Chapter 3 provides guidance on the use of nonstatistical and statistical 
audit sampling for tests of controls.
• Chapter 4 provides general guidance on the use of nonstatistical and 
statistical audit sampling for substantive tests.
• Chapter 5 provides further guidance for nonstatistical sampling ap­
plications for substantive tests.
• Chapter 6 discusses probability-proportional-to-size sampling.
• Chapter 7 discusses classical variables sampling techniques using 
computer programs.
• Each of chapters 5, 6, and 7 includes a case study illustrating the 
application of the guidance in its respective chapter.
• This guide includes several appendixes. Appendixes A, B, D, and E are 
useful primarily in applying certain statistical sampling approaches. 
Appendix C describes an approach to determining the amount of 
tolerable misstatement for a sampling application. Also included is a 
glossary.
I-17 Neither SAS No. 39 nor this guide requires the auditor using nonsta­
tistical sampling to compare the sample size for the nonstatistical sampling
1 Books such as Auditing Sampling: An Introduction, 4th ed., Dan M. Guy et al. (New York: 
John Wiley & Sons, Inc., 1998) and others are available that require little or no knowledge of 
statistical sampling.
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application with a corresponding sample size calculated using statistical the­
ory. However, this guide provides several quantitative illustrations of sample 
sizes based on statistical theory that should be helpful to an auditor applying 
professional judgment and experience in considering the effect of various 
planning considerations on sample size when using nonstatistical sampling.
I-18 Although the purpose of this guide is to provide guidance to help 
auditors apply audit sampling in accordance with SAS No. 39, the concepts and 
procedures described herein may be useful when performing attestation en­
gagements that involve sampling.
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Characteristics of Audit Sampling 1
Chapter 1 
Characteristics o f Audit Sampling
1.01 Audit sampling is applicable only to certain types o f  auditing proce­
dures. This chapter defines audit sampling and illustrates the difference be­
tween procedures that involve audit sampling and those that do not involve 
audit sampling.
1.02 An auditor generally does not rely solely on the results of a single 
procedure to reach a conclusion on an account balance, a class of transactions, 
or the operating effectiveness of controls. Rather, audit conclusions are usually 
based on evidence obtained from several sources as a result of applying a 
number of procedures. The combined evidence obtained from the various 
procedures is considered in reaching an opinion about whether the financial 
statements are free of material misstatement.
Audit Sampling Defined
1.03 According to Statement on Auditing Standards (SAS) No. 39, Audit 
Sampling (AICPA, Professional Standards, vol. 1, AU sec. 350), audit sam­
pling is “the application of an audit procedure to less than 100 percent of the 
items within an account balance or class of transactions for the purpose of 
evaluating some characteristic of the balance or class.” Some procedures may 
involve audit sampling. Procedures not involving audit sampling are not the 
subject of SAS No. 39 or this guide.
Procedures Not Involving Sampling
1.04 In general, procedures that do not involve sampling may be grouped 
into the following categories.
Inquiry and Observation
1.05 Auditors ask many questions during the course of their audits. 
Auditors also observe the operations of their clients’ businesses and their 
controls. Both inquiry and observation provide auditors with evidential mat­
ter. Inquiry and observation include such procedures as—
• Interviewing management and employees.
• Obtaining an understanding of the internal controls.
• Scanning accounting records for unusual items.
• Observing the behavior of personnel and the functioning of business 
operations.
• Observing cash-handling activities.
• Inspecting land and buildings.
• Obtaining written representations from management.
Analytical Procedures
1.06 According to SAS No. 56, Analytical Procedures (AICPA, Profes­
sional Standards, vol. 1, AU sec. 329), such procedures “consist of evaluations
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of financial information made by a study of plausible relationships among both 
financial and nonfinancial data.” In performing analytical procedures, the 
auditor compares recorded amounts or ratios developed from recorded 
amounts with expectations developed by the auditor from such sources as—
• Financial information for comparable prior period(s) giving considera­
tion to known changes.
• Anticipated results, for example, budgets and forecasts, including 
extrapolations from interim or annual data.
• Relationships of elements of financial information within the period.
• Information regarding the industry in which the client operates, for 
example, gross margin information.
• Relationships of financial information and relevant nonfinancial 
information.
Procedures Applied to Every Item in a Population
1.07 In some circumstances an auditor might decide to examine every 
item constituting an account balance or a class of transactions. Because the 
auditor is examining the entire population, rather than only a portion, to reach 
a conclusion about the balance or class taken as a whole, 100 percent examina­
tion is not a procedure that involves audit sampling.
1.08 A population for audit sampling purposes does not necessarily need 
to be an entire account balance or class of transactions. In some circumstances, 
an auditor might examine all the items that constitute an account balance or 
class of transactions that exceed a given amount or that have an unusual 
characteristic; the auditor might either (1) apply other auditing procedures (for 
example, analytical procedures) to items that do not exceed that given amount 
or possess the unusual characteristic or (2) apply no auditing procedures to 
them because there is an acceptably low risk of material misstatement existing 
in the remaining items. Again, the auditor is not using sampling. Rather, the 
auditor has broken the account or class of transactions into two groups. One 
group is tested 100 percent; the other group is either tested by analytical or 
other auditing procedures or untested based on the low degree of risk of 
material misstatement.
1.09 For the same reason, cutoff tests often do not involve audit sampling 
applications. In performing cutoff tests, auditors often examine all significant 
transactions for a period surrounding the cutoff date, and as a result, such tests 
do not involve the application of audit sampling.
Tests of Controls When Application of the Control Is 
Not Documented
1.10 Auditors choose from a variety of methods, including inquiry, obser­
vation, inspection of documentary evidence, and reperformance, in testing 
controls. For example, observation of a client’s physical inventory count activi­
ties is a test performed primarily through the auditor’s observation of controls 
over inventory movement, counting procedures, and other activities used by 
the client to control the count of the inventory. The procedures that the auditor 
uses to observe the count may not require the use of audit sampling.
Procedures That Do Not Evaluate Characteristics
1.11 Procedures from which the auditor does not intend to extend the 
resulting conclusion to the remaining items in the account balance or class do
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not require sampling. The auditor does not use sampling when he or she 
applies an auditing procedure to less than 100 percent of the items in an 
account balance or class of transactions as something other than evaluating a 
trait of the entire balance or class. For example, an auditor might trace several 
transactions through an entity’s accounting system to obtain an understanding 
of the design of the entity’s internal control. In such cases, the auditor’s intent 
is to gain a general understanding of the accounting system or other relevant 
parts of the internal control rather than to evaluate a characteristic of all 
transactions processed. As a result, the auditor is not using audit sampling.
1.12 Occasionally auditors perform such procedures as checking arith­
metical calculations or tracing journal entries into ledger accounts on a test 
basis. When such procedures are applied to less than 100 percent of the 
arithmetical calculations or ledger postings that affect the financial state­
ments, audit sampling may not be involved if the procedure is not a test to 
evaluate a characteristic of an account balance or class of transactions, but is 
intended to provide only limited evidence that supplements the auditor’s other 
evidential matter regarding a financial statement assertion. Another example 
of this type of procedure is confirmation using negative confirmation requests. 
Because unreturned negative confirmations do not provide explicit evidence 
that the intended third party received the request and verified that the 
information contained on it is correct, they do not provide an adequate basis 
for projecting a misstatement to the population of accounts. Therefore, audit 
sampling is not involved in the use of negative confirmations. However, nega­
tive confirmations may be used to supplement positive confirmations.
Untested Balances
1.13 The auditor might decide that he or she need not apply any audit 
procedures to an account balance or class of transactions if the auditor believes 
that there is an acceptably low risk of material misstatement existing in the 
account or class. Untested balances are not the subject of audit sampling.
1.14 Because distinguishing between audit procedures sampling and pro­
cedures not involving audit sampling might be difficult, the next section of this 
chapter discusses the distinction between procedures that do and do not 
involve audit sampling.
Tests of Automated Information Technology Controls
1.15 Information technology systems process transactions and other in­
formation consistently unless the systems or programs (or related tables, 
parameters, or similar items that affect how the programs process the data) 
are changed. Therefore, when testing the operations of automated controls, the 
auditor may adopt the strategy of testing one or a few of each type of transac­
tion at a point in time and test general controls (for example, controls over 
implementation and changes to systems and programs) to provide evidence 
that the automated controls have been operating effectively over the audit 
period. When the auditor adopts this strategy, the test of automated controls 
does not involve audit sampling as defined by this guide.
Sampling and Nonsampling Audit 
Procedures Distinguished
1.16 An account balance or class of transactions may be examined by a 
combination of several audit procedures. These procedures might involve audit
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sampling. For example, an auditor might wish to determine whether recorded 
inventory quantities exist and are complete by a combination of such audit 
procedures as—
• Observing the entity’s personnel as they make a physical count of 
inventory.
• Applying analytical procedures to the relationship between inventory 
balances and recent purchasing, production, and sales activities.
• Selecting several quantities on hand to be agreed with the physical 
inventory count.
1.17 If the auditor wants to use the results of his or her counts of the 
selected inventory quantities on hand to evaluate the entire population of 
inventory counts, the auditor would use audit sampling. On the other hand, the 
auditor might divide the physical inventory counts into two groups: items 
considered individually significant and other items considered individually 
insignificant. For the individually insignificant items, the auditor might decide 
that sufficient evidential matter has been obtained from the procedures not 
involving sampling and that there is no need to apply audit sampling to those 
items. The individually significant items, which might include, for example, 
items with large balances or unusual items, would be examined 100 percent. In 
that case, the audit of the physical inventory would not include any procedure 
involving audit sampling and would not be covered by SAS No. 39 or this guide.
1.18 Another illustration can help clarify the distinction between proce­
dures that do or do not involve audit sampling. An auditor might be examining 
fixed-asset additions of $2 million. These might include five additions totaling 
$1.6 million related to a plant expansion program and 400 smaller additions 
constituting the remaining $400,000 recorded amount. The auditor might 
decide that the five large additions are individually significant and need to be 
examined 100 percent and might then consider whether audit sampling should 
be applied to the remaining 400 items. This decision is based on the auditor’s 
assessment of the risk of material misstatement in the $400,000, not on the 
percentage of the $2 million individually examined. Several possible ap­
proaches are discussed in the following three situations.
Situation 1
1.19 The auditor has performed other procedures related to fixed-asset 
additions, including—
• The consideration of related controls, which supported a low level of 
assessed control risk.
• A  review of the entries in the fixed-asset ledger, which revealed no 
unusual items.
• An analytical procedure, which suggested the $400,000 recorded 
amount does not contain a material misstatement.
1.20 In this situation, the auditor might decide that sufficient evidential 
matter regarding fixed-asset additions has been obtained without applying 
audit sampling to the remaining individually insignificant items. Therefore, 
the guidance in SAS No. 39 and this guide would not apply.
Situation 2
1.21 The auditor has not performed any procedures related to the remain­
ing 400 items but nonetheless decides that any misstatement in those items 
would be immaterial. The consideration of untested balances is not the subject 
of SAS No. 39 or this guide.
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1.22 The auditor has performed some or all of the same procedures as in 
situation 1 but concludes that some additional evidential matter about the 400 
individually insignificant additions should be obtained through audit sam­
pling. In this case, the information in SAS No. 39 and this guide should assist the 
auditor in planning, performing, and evaluating the audit sampling application.
Terminology Used in This Guide
1.23 The terms used in this guide are consistent with those in SAS No. 
39. Some auditors may be familiar with other terms, including precision, 
confidence level, reliability, alpha risk, and beta risk, which are often used in 
discussions of statistical sampling. SAS No. 39 does not use those terms 
because the statement applies to both statistical and nonstatistical sampling, 
and therefore nontechnical terms are more appropriate. Also, certain statisti­
cal terms, such as reliability and precision, have been used with different 
meanings. Of course, auditors may use whatever terms they prefer as long as 
they understand the relationship of those terms to the concepts in SAS No. 39 
and this guide. Some of those relationships follow.
Reliability or Confidence Level
1.24 SAS No. 39 and SAS No. 47, Audit Risk and Materiality in Conduct­
ing an Audit (AICPA, Professional Standards, vol. 1, AU sec. 312), use the 
concept of risk instead of reliability or confidence level. Risk is the complement 
of reliability or confidence level. For example, if an auditor desires a 10 percent 
sampling risk, the reliability or confidence level is specified as 90 percent. The 
term risk is more consistent with the auditing framework described in the 
SASs.
Alpha and Beta Risks
1.25 SAS No. 39 uses the terms risk o f assessing control risk too low (when 
sampling for tests of controls) and risk o f  incorrect acceptance (for substantive 
testing) instead of beta risk. SAS No. 39 also uses the terms risk o f assessing 
control risk too high and risk o f incorrect rejection instead of alpha risk. Both 
alpha risk and beta risk (sometimes referred to as risks of type I and type II 
misstatements) are statistical terms that have not been consistently applied by 
auditors.
Precision
1.26 Precision might be used both as a planning concept and an evalu­
ation concept for audit sampling. Rather than the term precision, SAS No. 39 
uses the concept of planned allowance for sampling risk in planning and the 
concept of allowance for sampling risk in the evaluation stage.
Situation 3
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2.01 Audit sampling may be applied using statistical or nonstatistical 
approaches. This chapter provides overviews o f  the audit sampling process and 
the various approaches to audit sampling
Purpose and Nature of Audit Sampling
2.02 Audit sampling is the application of an audit procedure to less than 
100 percent of the items within an account balance or class of transactions for 
the purpose of evaluating some characteristic of the balance or class. Auditors 
frequently use sampling procedures to obtain audit evidence. Auditors may use 
either nonstatistical or statistical sampling. The items selected for examina­
tion from the account balance or class of transactions is referred to as the 
sample. All the items constituting the account balance or class of transactions 
of interest are the population.
How Audit Sampling Differs From Sampling in 
Other Professions
2.03 Auditing is not the only profession that uses sampling. For example, 
sampling is used in opinion surveys, market analyses, and scientific and medical 
research in which someone desires to reach a conclusion about a large body of 
data by examining only a portion of that data. There are major differences, 
though, between audit sampling and these other sampling applications.
2.04 Accounting populations differ from most other populations because, 
before the auditor’s testing begins, the data have been accumulated, compiled, 
and summarized. The auditor’s objective is generally to corroborate the accu­
racy of certain client data, such as data about account balances or classes of 
transactions, or to evaluate the effectiveness of controls in the processing of the 
data. The audit process is generally an evaluation of whether an amount is 
materially misstated rather than a determination of original amounts.
2.05 The distribution of amounts in accounting populations generally 
differs from other populations. In typical nonaccounting populations, the 
amounts tend to cluster around the average amount of the items in the 
population. In contrast, accounting populations tend to include a few very large 
amounts, a number of moderately large amounts, and a large number of small 
amounts. The auditor may need to consider the distribution of accounting 
amounts when planning audit samples for substantive tests.
2.06 In addition, the evidence obtained from each audit test is just a 
portion of the total evidence that the auditor obtains. The auditor generally 
does not rely on a single audit test, as might a market researcher or another 
sampler, but reaches an overall conclusion based on the results of numerous 
interrelated tests that are performed. Therefore, an auditor plans and evalu­
ates an audit sample with the knowledge that the overall conclusion about the 
population characteristic of interest is based on more than the results of that 
audit sample.
Chapter 2
The Audit Sampling Process
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Types of Audit Tests
2.07 Statement on Auditing Standards (SAS) No. 39, Audit Sampling 
(AICPA, Professional Standards, vol. 1, AU sec. 350), describes three types of 
audit tests: tests of controls, substantive tests, and dual-purpose tests. The type of 
test to be performed is important to an understanding of audit sampling.
Tests of Controls
2.08 Tests of controls are intended to provide evidence about the effective­
ness of the design or operation of a control in preventing or detecting material 
misstatements in a financial statement assertion. Tests of controls are neces­
sary if the auditor plans to assess control risk below the maximum for a 
particular assertion. As discussed in the section “Tests of Controls When 
Application of the Control Is Not Documented,” in chapter 1, some controls 
cannot be tested using audit sampling.
2.09 Controls generally are expected to be applied in the same way to all 
transactions subject to that policy or procedure, regardless of the magnitude of 
the transaction. Therefore, if the auditor is using audit sampling, it is generally 
not appropriate to select only high dollar amounts in tests of controls, unless 
the control is applied only to high dollar transactions. All samples should be 
selected in such a way that the sample can be expected to be representative of 
the population.
Substantive Tests
2.10 Substantive tests are audit procedures designed to obtain evidence 
about the validity and propriety of the accounting treatment of transactions 
and balances or to detect misstatements. Substantive tests differ from tests of 
controls in that the auditor is interested primarily in a conclusion about 
dollars. Substantive tests include (1) tests of details of transactions and bal­
ances and (2) analytical procedures.
Dual-Purpose Tests
2.11 In a number of circumstances, an auditor might design a test that 
has a dual purpose: testing the effectiveness of a control and testing whether 
a recorded balance or class of transactions is materially misstated. In using 
dual-purpose testing, an auditor will have begun substantive procedures be­
fore determining whether the test of controls supports the auditor’s assessed 
level of control risk. Therefore, an auditor planning to use a dual-purpose 
sample will have made a preliminary judgment that there is an acceptably low 
risk that the rate of deviations from the prescribed control in the population 
exceeds the maximum rate of deviations the auditor is willing to accept without 
altering the planned assessed level of control risk. For example, an auditor 
designing a test of the controls for entries in the voucher register might plan a 
related substantive test at a risk level that anticipates a particular assessed 
level of control risk. The assessed level of control risk would be dependent on 
the results of the test of the controls.
2.12 The size of a sample designed for a dual-purpose test should be the 
larger of the samples that would otherwise have been designed for the two 
separate purposes. The auditor should evaluate deviations from pertinent 
controls and monetary misstatements separately, using the risk level appli­
cable for the respective purposes when evaluating dual-purpose samples. The
AAG-SAM 2.07
The Audit Sampling Process 9
guidance provided in chapters 3 through 7 for evaluating the results of tests of 
controls and substantive tests is also applicable to the evaluation of dual- 
purpose samples.
Risk
2.13 The justification for reasonable assurance rather than certainty 
regarding the reliability of financial information is based on the third standard 
of fieldwork: “Sufficient competent evidential matter is to be obtained . . .  to 
afford a reasonable basis for an opinion. . . .” According to SAS No. 39, the 
justification for accepting some uncertainty arises from the relationship be­
tween the cost and time required to examine all the data and the adverse 
consequences of possible erroneous decisions based on the conclusions result­
ing from examining only a sample of such data. The uncertainty inherent in 
performing auditing procedures is audit risk. Audit risk is a combination of the 
risk that a material misstatement will occur in the accounting process by which 
the financial statements are developed and the risk that the material misstate­
ment will not be detected by the auditor. Audit risk includes uncertainties due 
to both sampling and other factors. These are sampling risk and nonsampling 
risk, respectively.
Sampling Risk
2.14 Sampling risk arises from the possibility that when a test of controls 
or substantive test is restricted to a sample, the auditor’s conclusions might be 
different from those that would have been reached if the test were applied in 
the same way to all the items in the account balance or class of transactions. 
That is, a particular sample might contain proportionately more or less mone­
tary misstatement or deviations from prescribed controls than exist in the 
account balance or class of transactions as a whole. Sampling risk includes the 
risk of assessing control risk too low and the risk of assessing control risk too 
high (see discussions in chapters 1 and 3) and the risk of incorrect acceptance 
and the risk of incorrect rejection (see discussions in chapters 1 and 4).
Nonsampling Risk
2.15 Nonsampling risk includes all the aspects of audit risk that are not 
due to sampling. An auditor might apply a procedure to all transactions or 
balances and still fail to detect a material misstatement or the ineffectiveness 
of a control. Nonsampling risk includes the possibility of selecting audit 
procedures that are not appropriate to achieve the specific objective. For 
example, the auditor cannot rely on confirmation of recorded receivables to 
reveal unrecorded receivables. Nonsampling risk also arises because the audi­
tor might fail to recognize deviations or misstatements included in documents 
that he or she examines. In that situation, the audit procedure would be 
ineffective even if all items in the population were examined.
2.16 No sampling method allows the auditor to measure nonsampling 
risk. This risk can, however, be reduced to a negligible level by adequate 
planning and supervision of audit work (see SAS No. 22, Planning and Super­
vision [AICPA, Professional Standards, vol. 1, AU sec. 311]) and proper con­
duct of an auditor’s practice (see SAS No. 25, The Relationship o f  Generally 
Accepted Auditing Standards to Quality Control Standards [AICPA, Profes­
sional Standards, vol. 1, AU sec. 161]). Also, the auditor should design his or
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her audit procedures to minimize nonsampling risk. If there is a choice of audit 
procedures, both of which provide the same level of assurance at approximately 
the same cost, the auditor should select the procedure with the lower level of 
nonsampling risk. The subject of controlling nonsampling risk is beyond the 
scope of this guide. However, the “General Implementation Considerations” 
section of this chapter might be helpful to the auditor in controlling some 
aspects of nonsampling risk.
Nonstatistical and Statistical Sampling
2.17 Audit sampling involves examining less than the entire body of data 
to express a conclusion about the entire body of data. All audit sampling 
involves judgment in planning and performing the sampling procedure and 
evaluating the results of the sample. The audit procedures performed in 
examining the selected items in a sample generally do not depend on the 
sampling approach used.
2.18 Once a decision has been made to use audit sampling, the auditor 
must choose between statistical and nonstatistical sampling. This choice is 
primarily a cost-benefit consideration. Statistical sampling helps the auditor 
(1) design an efficient sample, (2) measure the sufficiency of the evidential 
matter obtained, and (3) quantitatively evaluate the sample results. If audit 
sampling is used, some sampling risk is always present. Statistical sampling 
uses the laws of probability to measure sampling risk. Any sampling procedure 
that does not measure the sampling risk is a nonstatistical sampling proce­
dure. Even though the auditor rigorously selects a random sample, the sam­
pling procedure is a nonstatistical application if the auditor does not make a 
statistical evaluation of the sample results.
2.19 A properly designed nonstatistical sampling application can provide 
results that are as effective as those from a properly designed statistical 
sampling application. However, there is one difference: Statistical sampling 
explicitly measures the sampling risk associated with the sampling procedure.
2.20 Statistical sampling might involve additional costs to train auditors 
because it requires more specialized expertise. Statistical sampling might also 
involve additional costs to (1) design individual samples that meet the statis­
tical requirements and (2) select the items to be examined. For example, if the 
individual balances constituting an account balance to be tested are not 
maintained in an organized pattern, it might not be cost-effective for an auditor 
to select items in a way that would satisfy the requirements of a properly 
designed statistical sample. To illustrate: An auditor plans to use audit sam­
pling to test a physical inventory count. Although the auditor can select a 
sample so the sample can be expected to be representative of the population, it 
might be difficult to satisfy certain requirements for a statistical sample if 
priced inventory listings or detailed prenumbered quantity listings cannot 
be used in the selection process. (See the section “Determining the Method 
of Selecting the Sample” in chapter 3.) Because either nonstatistical or 
statistical sampling can provide sufficient evidential matter, the auditor 
chooses between them after considering their relative costs and effectiveness 
in the circumstances.
2.21 Statistical sampling provides the auditor with a tool that assists 
in applying experience and professional judgment to more explicitly control 
sampling risk. Because this risk is present in both nonstatistical and statistical
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sampling plans, there is no conceptual reason to expect a nonstatistical sample 
to provide greater assurance than a well-designed statistical sample of equal 
size for the same sampling procedure.1
Planning the Audit Sampling Procedures
2.22 When an auditor plans any audit sampling application, the first 
consideration is the specific account balance or class of transactions and the 
circumstances in which the procedure is to be applied. The auditor generally 
identifies items or groups of items that are of individual significance to an audit 
objective. For example, an auditor planning to use audit sampling as part of 
the tests of an inventory balance as well as observing the physical inventory 
would generally identify items that have significantly large balances or that 
might have other special characteristics (such as higher susceptibility to 
obsolescence or damage). In testing accounts receivable, an auditor might 
identify accounts with large balances, unusual balances, or unusual patterns 
of activity as individually significant items.
2.23 The auditor considers all special knowledge about the items consti­
tuting the balance or class before designing audit sampling procedures. For 
example, the auditor might identify twenty products included in the inventory 
that make up 25 percent of the account balance. In addition, he or she might 
have identified several items, constituting an additional 10 percent of the 
balance, that are especially susceptible to damage. The auditor might decide 
that those items should be examined 100 percent and therefore should be 
excluded from the inventory subject to audit sampling.
2.24 After the auditor has applied any special knowledge about the 
account balance or class of transactions in designing an appropriate procedure, 
often a group of items remains that needs to be evaluated to achieve the audit 
objective. Thus, the auditor might apply audit sampling, either nonstatistical 
or statistical, to the remaining 65 percent of the account balance. The consid­
erations just described would not be influenced by the auditor’s intentions to 
use either nonstatistical or statistical sampling on the remaining items.
2.25 The following questions apply to planning any audit sampling proce­
dure, whether it is nonstatistical or statistical:
1. What is the test objective? (What does the auditor want to learn or 
be able to infer about the population?)
2. What is the auditor looking for in the sample? (How is a misstate­
ment defined?)
3. What is to be sampled? (How is the population defined?)
4. How is the population to be sampled? (What is the sampling plan, 
and what is the method of selection?)
5. How much is to be sampled? (What is the sample size?)
6. What do the results mean? (How are the sample results evaluated 
and interpreted?)
1 Chapters 3, 4, and 5 provide several quantitative illustrations of sample sizes based on 
statistical theory. They may be helpful to an auditor applying professional judgment and experience 
in considering the effect of various planning considerations on sample size. However, neither State­
ment on Auditing Standards (SAS) No. 39, Audit Sampling (AICPA, Professional Standards, vol. 1,
AU sec. 350), nor this guide requires the auditor using nonstatistical sampling to compare the sample 
size for the nonstatistical sampling application to a corresponding sample size calculated using 
statistical theory.
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2.26 As discussed in chapter 1, sampling may not always be appropriate. 
For example, the auditor might decide that it is more efficient to test an 
account balance or class of transactions by applying analytical procedures. In 
some cases, legal requirements might necessitate 100 percent examination. In 
other situations, the auditor might decide that some items should be examined 
100 percent because he or she does not believe acceptance of sampling risk is 
justified or he or she believes a 100 percent examination is more efficient in the 
circumstances. The auditor uses professional judgment to determine whether 
audit sampling is appropriate.
Types of Statistical Sampling Plans
Attributes Sampling
2.27 Attributes sampling is used to reach a conclusion about a population 
in terms of a rate of occurrence. Its most common use in auditing is to test the 
rate of deviation from a prescribed control to support the auditor’s assessed 
level of control risk. In attributes sampling each occurrence of, or deviation 
from, a prescribed control is given equal weight in the sample evaluation, 
regardless of the dollar amount of the transactions.
2.28 Some examples of tests of controls in which attributes sampling is 
typically used include tests of the following:
• Voucher processing
• Billing systems
• Payroll and related personnel-policy systems
2.29 In addition to tests of controls, attributes sampling may be used for 
substantive procedures, such as tests for under-recording shipments or de­
mand deposit accounts. However, if the audit objective is to obtain evidence 
directly about a monetary amount being examined, the auditor generally 
designs a variables sampling application.
Variables Sampling
2.30 Variables sampling is used if the auditor desires to reach a conclu­
sion about a population in terms of a dollar amount. Variables sampling is 
generally used to answer either of these questions: (1) How much? (generally 
described as dollar-value estimation) or (2) Is the account materially mis­
stated? (generally described as hypothesis testing).
2.31 The principal use of variables sampling in auditing is to substan­
tively test details to determine the reasonableness of recorded amounts. How­
ever, it would also be used if the auditor chooses to measure the dollar amount 
of transactions containing deviations from a control (see footnote 2, chapter 6, 
“Probability-Proportional-to-Size Sampling”)
2.32 Some examples of tests for which variables sampling is typically 
used include tests of—
• The amount of receivables.
• Inventory quantities and amounts.
• Recorded payroll expense.
• The amount of fixed-asset additions.
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2.33 Attributes sampling is generally used to reach a conclusion about a 
population in terms of a rate of occurrence; variables sampling is generally 
used to reach conclusions about a population in terms of a dollar amount. 
However, the statistical sampling approach, probability-proportional-to-size 
sampling, uses attributes sampling theory to express a conclusion in dollar 
amounts.
General Implementation Considerations
2.34 Consideration of the following factors might be helpful in imple­
menting audit sampling procedures.
Continuing Professional Education
2.35 The auditor may better understand the concepts of audit sampling 
by combining live instruction with this guide or a textbook. Some auditors 
attend educational programs developed by their firms, whereas others attend 
programs developed by the AICPA, a state society of CPAs, a college or 
university, or another CPA firm.
2.36 Continuing education programs should be directed to appropriate 
professional personnel. For example, a firm might decide to train all audit 
personnel to select samples, determine sample sizes, and evaluate sample 
results for attributes sampling procedures. More experienced audit personnel 
might be trained to design and evaluate variables sampling applications.
Sampling Guidelines
2.37 Some firms achieve consistency in sampling applications throughout 
their practices by establishing sampling guidelines, for example, guidelines 
about acceptable risk levels, minimum sample sizes, and appropriate levels of 
tolerable misstatement.
Documentation
2.38 SAS No. 41, Working Papers (AICPA, Professional Standards, vol. 1, 
AU sec. 339), provides guidance on documentation of audit procedures. Al­
though SAS No. 39, SAS No. 41, and this guide do not require specific docu­
mentation of audit sampling applications, examples of items that the auditor 
typically documents for tests of controls and substantive tests are listed in 
chapters 3 and 4.
Use of Specialists
2.39 Some firms designate selected individuals within their firm as audit 
sampling specialists.2 These specialists may consult with other audit person­
nel on the design and execution of planned sampling procedures. In addition, 
some specialists teach continuing professional education courses on audit 
sampling. Some firms train all audit personnel in the essential concepts of 
designing and executing sampling procedures, thus minimizing the need for 
specialists.
2 An audit sampling specialist who is a member of the audit staff is considered part of the 
engagement team. Thus, SAS No. 73, Using the Work of a Specialist (AICPA, Professional Standards, 
vol. 1, AU sec. 336), does not apply. The auditor’s responsibilities in this situation are covered by SAS 
No. 22, Planning and Supervision (AICPA, Professional Standards, vol. 1, AU sec. 311).
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2.40 Furthermore, some firms engage a consultant for certain statistical 
applications. The consultant might (1) assist in solving difficult statistical 
problems, (2) review the firm’s sampling guidelines, (3) assist in designing 
continuing education programs, and (4) teach courses for specialists.
Supervision and Review
2.41 The first standard of fieldwork requires that assistants be properly 
supervised. As the auditor develops an overall audit strategy, he or she may 
quantify measurements of risk and materiality. Use of quantifiable concepts, 
even though subjective, can be useful in communicating audit objectives to the 
auditor’s assistants.
2.42 Review of documentation of sampling procedures designed by assis­
tants in the planning stage helps to ensure that the application has been well 
planned and can be implemented successfully. Review after performance helps 
to assure that the work has been done properly.
2.43 In reviewing audit sampling applications, the auditor might consider 
the following questions.
• Was the test objective appropriate?
• Were the population and sampling unit defined appropriately for the 
test objective?
• Were misstatements or deviations defined appropriately?
• Were tests performed to provide reasonable assurance that the sample 
was selected from the appropriate population?
• Did the design of the sampling application provide for an appropriate 
risk level? For example, did the design reflect the auditor’s planned 
assessed level of control risk or the evidence to be obtained from 
related substantive tests?
• If additional substantive tests (for example, analytical procedures) 
were planned in designing the sampling procedure, did these tests 
support the assertions about the account being tested?
• Were planned procedures applied to all sample items? If not, were 
unexamined items considered in the evaluation?
• Were all deviations or misstatements discovered properly evaluated?
• If the test was a test of controls, did it support the planned assessed 
level of control risk? If not, were related substantive tests appropri­
ately modified?
• If the test was a substantive test, did it support the account balance? 
If not, were appropriate steps taken?
• Was the audit objective of the test met?
2.44 The general concepts discussed in this chapter are applied to tests of 
controls and substantive tests in chapters 3 and 4, respectively.
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Chapter 3 
Sampling in Tests o f Controls
3.01 This chapter introduces the general concepts o f  audit sampling appli­
cable to statistical and nonstatistical sampling for tests o f  controls. It also 
discusses guidelines for determining the sample size and performing the sam­
pling plan and evaluating the results thereof.
Determining the Test Objectives
3.02 As mentioned in chapter 2, the objective of tests of controls is to 
provide evidence about the operating effectiveness and design of controls. The 
auditor performs tests of controls to support his or her assessed level of control 
risk. Tests of controls, therefore, are concerned primarily with these questions: 
Were the necessary controls performed? How were they performed? By whom 
were they performed? Statement on Auditing Standards (SAS) No. 55, Consid­
eration o f Internal Control in a Financial Statement Audit, as amended by SAS 
No. 78 (AICPA, Professional Standards, vol. 1, AU sec. 319), and the AICPA 
Audit Guide, Consideration o f Internal Control in a Financial Statement Audit, 
provide guidance on identifying relevant controls and designing and evaluat­
ing tests of controls.
3.03 Audit sampling for tests of controls is generally appropriate when 
application of the control leaves documentary evidence of performance. Sam­
pling for tests of controls that do not leave such evidence might be appropriate, 
however, when the auditor is able to plan the sampling procedures early in the 
engagement. For example, the auditor might wish to observe the performance 
of prescribed control activities for bridge toll collections. In that case, a sample 
of days and locations for observation of actual activities would be selected. The 
auditor needs to plan the sampling procedure to allow for observation of the 
performance of such activities on days selected from the period under audit.
Defining the Deviation Conditions
3.04 Based on the auditor’s understanding of internal control, he or she 
should identify the characteristics that would indicate performance of the 
control to be tested. The auditor then defines the possible deviation conditions. 
For tests of controls, a deviation is a departure from adequate performance of 
the prescribed control. Adequate performance of a control consists of all the 
steps the auditor believes are necessary to support his or her assessed level of 
control risk. For example, a prescribed control requires support for every 
disbursement to include an invoice, a voucher, a receiving report, and a 
purchase order, all stamped “Paid.” The auditor believes that the existence of 
an invoice and a receiving report, both stamped “Paid,” is necessary to indicate 
adequate performance of the control for purposes of supporting his or her 
assessed level of control risk. Therefore, in this case, a deviation may be defined 
as “a disbursement not supported by an invoice and a receiving report that 
have been stamped ‘Paid.”’
Defining the Population
3.05 The population, as defined in chapter 2, consists of the items constitut­
ing the account balance or class of transactions of interest. The auditor should
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determine that the population from which the sample is selected is appropriate 
for the specific audit objective, because sample results can be projected only to 
the population from which the sample was selected. For example, if the auditor 
wishes to test the operating effectiveness of a prescribed control designed to 
ensure that all shipments are billed, the auditor would not detect deviations 
by sampling billed items because that population would not be expected to 
contain items that were shipped but not billed. An appropriate population for 
detecting such deviations is usually the population of all shipped items.
3.06 An auditor should be aware that an entity might change a specific 
control during the period under audit. If one control is superseded by another 
that is designed to achieve the same specific control objective, the auditor needs 
to decide whether to design one sample of all transactions executed throughout 
the period or only a sample of transactions subject to the new control. The 
appropriate decision depends on the overall objective of the auditor’s tests. For 
example, if the auditor finds it necessary to obtain evidence about the operat­
ing effectiveness of both the new and the superseded controls to support his or 
her assessed level of control risk, one sample of all sales transactions may be 
appropriate. However, if the auditor’s assessed level of control risk is primarily 
dependent on effective application of the control in the latter part of the period, 
he or she might wish to obtain evidence about the operating effectiveness of the 
new control and obtain little or no such evidence about the superseded control. 
The auditor considers what is effective and efficient in the circumstances. For 
example, it may be more efficient for the auditor to design one sample of all 
such transactions executed throughout the period than to design separate tests 
of the transactions subject to different controls.
Defining the Period Covered by the Test
3.07 Auditors often perform tests of controls during interim work. When the 
auditor obtains evidential matter about the operation of controls during an interim 
period, he or she should determine what additional evidence needs to be obtained 
for the remaining period. In designing an audit sample for a test of controls, the 
auditor often obtains the additional evidence by extending the test to the transac­
tions occurring in the remaining period. In these situations, the population 
consists of all transactions executed throughout the period under audit.
3.08 However, it is not always efficient to include all transactions executed 
throughout the period under audit in the population to be sampled. In some cases 
it might be more efficient to use alternative approaches to test the performance of 
the control during the remaining period. In these cases the auditor would define 
the population to include transactions for the period from the beginning of the year 
to an interim date and consider the following factors in determining what, if any, 
additional evidence needs to be obtained for the remaining period.
• The significance of the assertion involved
• The specific controls that were tested during the interim period
• Any changes in controls from the interim period
• The extent to which substantive tests were changed as a result of the 
controls
• The results of the tests of controls performed during the interim period
• The length of the remaining period
• The evidential matter about design or operation that may result from 
the substantive tests performed in the remaining period
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3.09 The auditor should obtain evidential matter about the nature and 
extent of any significant changes in internal control, including its personnel, 
that occur during the remaining period. If significant changes do occur, the 
auditor should revise his or her understanding of internal control and consider 
testing the changed controls. Alternatively, the auditor may consider perform­
ing substantive analytical procedures or tests of details covering the remaining 
period.
Initial Testing
3.10 The auditor might define the population to include transactions from 
the entire period under audit but perform initial testing during an interim 
period. In such circumstances, the auditor might estimate the number of 
transactions to be executed in the population for the remaining period. Any 
sampled transactions that were not executed before the interim period would 
be examined during the completion of the audit. For example, if in the first ten 
months of the year, the entity issued invoices numbered from 1 to 10,000, the 
auditor might estimate that, based on the company's business cycle, 2,500 
invoices will be issued in the last two months; the auditor will thus use 1 to 
12,500 as the numerical sequence for selecting the desired sample. Invoices 
with numbers of 10,000 or less that are selected would be examined during the 
interim work, and the remaining sampling units would be examined during the 
completion of the audit.
Estimating Population
3.11 In estimating the size of the population, the auditor might consider 
such factors as the actual usage in the similar period of the prior year, the trend 
of usage, and the nature of the business. As a practical consideration, the 
auditor might overestimate the remaining volume. If, at year end, some of the 
selected document numbers do not represent transactions (because fewer 
transactions were executed than estimated), they may be replaced by other 
transactions. To provide for this possibility, the auditor might wish to select a 
slightly larger number of items; the additional items would be examined only 
if they are needed as replacement items.
3.12 If, on the other hand, the remaining usage is underestimated, some 
transactions will not have a chance of being selected and, therefore, the sample 
might not be representative of the population defined by the auditor. In this 
case, the auditor may redefine the population to exclude those items not subject 
to inclusion in the sample. The auditor may perform alternative procedures to 
reach a conclusion about the items not included in the redefined population. 
Such tests might include testing the items as part of a separate sample (either 
nonstatistical or statistical), examining 100 percent of the items, or making 
inquiries concerning the remaining period. The auditor selects an appropriate 
approach based on his or her judgment about which procedure would be most 
effective and efficient in the circumstances.
3.13 In a number of cases, the auditor might not need to wait until the 
end of the period under audit to form a conclusion about whether the operating 
effectiveness of a control supports his or her planned assessed level of control 
risk. During the interim testing of selected transactions, the auditor might 
discover enough deviations to reach the conclusion that, even if no deviations 
are found in transactions to be executed after the interim period, the control 
would not support the planned assessed level of control risk. In that case, the
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auditor might decide not to extend the sample to transactions to be executed after 
the interim period and would modify the planned substantive tests accordingly.
Considering the Completeness of the Population
3.14 The auditor selects sampling units1 from a physical representation 
of the population. For example, if the auditor defines the population as all 
customer receivable balances as of a specific date, the physical representation 
might be the printout of the customer accounts receivable trial balance as of 
that date.
3.15 The auditor should consider whether the physical representation 
includes the entire population. Because the auditor actually selects a sample 
from the physical representation, any conclusions based on the sample relate 
only to that physical representation. If the physical representation and the 
population differ, the auditor might make erroneous conclusions about the 
population. For example, if the auditor wishes to perform a test of controls for 
the vouchers issued in 20XX, such vouchers are the population. If the auditor 
physically selects the vouchers from a filing cabinet, the vouchers in the filing 
cabinet are the physical representation. If the vouchers in the cabinet repre­
sent all the vouchers issued in 20XX, the physical representation and the 
population are the same. If they are not the same because vouchers have been 
removed or vouchers issued in other years have been added, the conclusion 
applies only to the vouchers in the cabinet.
3.16 Making selections from a controlled source minimizes differences 
between the physical representation and the population. For example, an 
auditor sampling vouchers might make selections from a voucher register or a 
cash disbursements journal that has been reconciled with issued checks by a 
comparison with open vouchers or through a bank reconciliation. The auditor 
might test the footing to obtain reasonable assurance that the source of 
selection contains the same transactions as the population.
3.17 If the auditor reconciles the selected physical representation and the 
population and determines that the physical representation has omitted items 
in the population that should be included in the overall evaluation, the auditor 
should select a new physical representation or perform alternative procedures 
on the items excluded from the physical representation.
Defining the Sampling Unit
3.18 A sampling unit may be, for example, a document, an entry, or a line 
item. Each sampling unit constitutes one item in the population. The auditor 
should define the sampling unit in light of the control being tested. For 
example, if the test objective is to determine whether disbursements have been 
authorized and the prescribed control requires an authorized signature on the 
voucher before processing, the sampling unit might be defined as the voucher. 
On the other hand, if one voucher pays several invoices and the prescribed 
control requires each invoice to be authorized individually, the line item on the 
voucher representing the invoice might be defined as the sampling unit.
3.19 An overly broad definition of the sampling unit might not be effi­
cient. For example, if the auditor is testing a control over the pricing of invoices
1 A sampling unit is any of the individual elements constituting the population.
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and each invoice contains up to ten items, the auditor could define the sampling 
unit as an individual invoice or as a line item on the invoice. If the auditor 
defines the invoice as the sampling unit, it is necessary to test all the line items 
on the invoice. If the auditor defines the line items as the sampling units, only 
the selected line item need be tested. If either sampling unit definition is 
appropriate to achieve the test objective, it might be more efficient to define the 
sampling unit as a line item.
3.20 An important efficiency consideration in selecting a sampling unit is 
the manner in which the documents are filed and cross-referenced. For exam­
ple, if a test of purchases starts from the purchase order, it might not be 
possible to locate the voucher and canceled check in some accounting systems 
because the systems have been designed to provide an audit trail from voucher 
to purchase order but not vice versa.
Determining the Method of Selecting the Sample
3.21 Sample items should be selected so the sample can be expected to be 
representative of the population. Therefore, all items in the population should 
have an opportunity to be selected. An overview of selection methods follows.
Random-Number Sampling
3.22 The auditor may select a random sample by matching random 
numbers generated by a computer or selected from a random-number table 
with, for example, document numbers. With this method every sampling unit 
has the same probability of being selected as every other sampling unit in the 
population, and every combination of sampling units has the same probability 
of being selected as every other combination of the same number of sampling 
units. This approach is appropriate for both nonstatistical and statistical 
sampling applications. Because statistical sampling applications require the 
auditor to select the sample so he or she can measure the probability of 
selecting the combination of sampling units actually chosen, this approach is 
especially useful for statistical sampling.
Systematic Sampling
3.23 For this method the auditor determines a uniform interval by divid­
ing the number of physical units in the population by the sample size. A 
starting point is selected in the first interval, and one item is selected through­
out the population at each of the uniform intervals from the starting point. For 
example, if the auditor wishes to select 100 items from a population of 20,000 
items, the uniform interval is every 200th item. First the auditor selects a 
starting point and then selects every 200th item from the random start, includ­
ing the starting point.
3.24 When a random starting point is used, the systematic method pro­
vides a sample that allows every sampling unit in the population an equal 
chance of being selected. If the population is arranged randomly, systematic 
selection is essentially the same as random-number selection. However, unlike 
random-number sampling, this method does not give every possible combina­
tion of sampling units the same probability of being selected. For example, a 
population of employees on a payroll for a construction company might be 
organized by teams; each team consists of a crew leader and nine other 
workers. A selection of every tenth employee will either list every crew leader
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or no crew leaders, depending on the random start. No combination would 
include both crew leaders and other employees. In these circumstances the 
auditor may consider using a different sample selection method, such as 
random-number selection, or making a systematic selection using several 
random starting points or an interval that does not coincide with the pattern 
in the population. Systematic selection is useful for nonstatistical sampling, 
and if the starting point is a random number, it might be useful for statistical 
sampling.
Other Methods of Selection
3.25 Auditors sometimes use two other selection techniques, block sam­
pling and haphazard sampling. A block sample consists of contiguous trans­
actions.2 For example, a block sample from a population of all vouchers 
processed for the year 20XX might be all vouchers processed on February 3, 
May 17, and July 19, 20XX. This sample includes only 3 sampling units out of 
250 business days because the sampling unit, in this case, is a period of time 
rather than an individual transaction. A sample with so few blocks is generally 
not adequate to reach a reasonable audit conclusion. Although a block sample 
might be designed with enough blocks to minimize this limitation, using such 
samples might be inefficient. If an auditor decides to use a block sample, he or 
she should exercise special care to control sampling risk in designing that 
sample.
3.26 A haphazard sample consists of sampling units selected without any 
conscious bias, that is, without any special reason for including or omitting 
items from the sample. It does not consist of sampling units selected in a 
careless manner; rather, it is selected in a manner that can be expected to be 
representative of the population. For example, when the physical repre­
sentation of the population is a file cabinet drawer of vouchers, a haphazard 
sample of all vouchers processed for the year 20XX might include any of the 
vouchers that the auditor pulls from the drawer, regardless of each voucher’s 
size, shape, location, or other physical features.
3.27 The auditor using haphazard selection should be careful to avoid 
distorting the sample by selecting, for example, only unusual or physically 
small items or by omitting such items as the first or last in the physical 
representation of the population. Although haphazard sampling is useful for 
nonstatistical sampling, it is not used for statistical sampling because it does 
not allow the auditor to measure the probability of selecting the combination 
of sampling units.
Determining the Sample Size
3.28 This section discusses the factors that auditors consider when using 
judgment to determine appropriate sample sizes. Auditors using nonstatistical 
sampling do not need to quantify these factors; rather, they might consider 
using estimates in qualitative terms, such as none, few, or many. Appendix A 
includes additional guidance, along with several tables that should help audi­
tors apply the following discussion to statistical sampling applications.
2 A variation of block sampling that can be designed to yield an adequate statistical sampling 
approach is called cluster sampling. The considerations for designing a cluster sample are beyond the 
scope of this guide. Such guidance can be found in technical references on statistical sampling.
AAG-SAM 3.25
Sampling in Tests of Controls 21
Considering the Acceptable Risk of Assessing Control Risk Too Low
3.29 The auditor is concerned with two aspects of sampling risk in per­
forming tests of controls: The risk of assessing control risk too low and the risk 
of assessing control risk too high. The risk of assessing control risk too low is 
the risk that the assessed level of control risk based on the sample is less than 
the true operating effectiveness of the control. Conversely, the risk of assessing 
control risk too high is the risk that the assessed level of control risk based on 
the sample is greater than the true operating effectiveness of the control.
3.30 The risk of assessing control risk too high relates to the efficiency of 
the audit. The auditor’s assessed level of control risk based on a sample may 
lead him or her to increase the scope of substantive tests unnecessarily to 
compensate for the perceived higher level of control risk. Although the audit 
might be less efficient in this circumstance, it is nevertheless effective. How­
ever, the second aspect of sampling risk in performing tests of controls—the 
risk of assessing control risk too low—relates to the effectiveness of the audit. 
If the auditor assesses control risk too low, he or she inappropriately reduces 
the evidence obtained from substantive tests. Therefore, the discussion of 
sampling risk in the following paragraphs relates primarily to the risk of 
assessing control risk too low.
3.31 Samples taken for tests of controls are intended to provide evidence 
about the operating effectiveness of the controls. Because a test of controls is 
the primary source of evidence about whether the controls are operating 
effectively, the auditor generally wishes to obtain a high degree of assurance 
that the conclusions from the sample would not differ from the conclusions that 
would be reached if the test were applied in the same way to all transactions. 
Therefore, in these circumstances the auditor should allow for a low level of 
risk of assessing control risk too low. Although consideration of risk is implicit 
in all audit sampling applications, it is explicit in statistical sampling.
3.32 There is an inverse relationship between the risk of assessing control 
risk too low and sample size. If the auditor is willing to accept only a low risk 
of assessing control risk too low, the sample size would ordinarily be larger 
than if a higher risk were acceptable. Although the auditor need not quantify 
this risk (for example, it may be assessed as low, moderate, or high), table 3.1 
illustrates the relative effect on sample size of various levels of the risk of 
assessing control risk too low. Computations use statistical theory and assume 
a tolerable rate of 5 percent, a large population size, and an expected popula­
tion deviation rate of approximately 1 percent.
Table 3.1
Effect of Risk of Assessing Control Risk Too Low on Sample Size
Risk o f Assessing 
Control Risk Too Low
(%) Sample Size
10 77
5 93
1 165
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3.33 Some auditors find it practical to select one level of risk for all tests 
of controls and to assess, for each separate test, a tolerable rate based on the 
planned assessed level of control risk.
Considering the Tolerable Rate
3.34 In designing substantive tests for a particular financial statement 
assertion, the auditor considers the assessed level of control risk. The tolerable 
rate is the maximum rate of deviation from a prescribed control that auditors 
are willing to accept without altering the planned assessed level of control risk. 
SAS No. 39, Audit Sampling (AICPA, Professional Standards, vol. 1, AU sec. 
350), states that “in determining the tolerable rate, the auditor should consider 
(a) the planned assessed level of control risk, and (b) the degree of assurance 
desired by the evidential matter in the sample.” Sometimes the auditor speci­
fies a high tolerable rate because he or she plans to assess control risk at a 
higher level. A very high tolerable rate often indicates that the control’s 
operating effectiveness does not significantly reduce the extent of related 
substantive tests. In that case, the particular test of controls might be unnec­
essary and may be omitted.
3.35 Table 3.2 illustrates one way in which an auditor might express the 
relationship between tolerable rates and the auditor’s planned assessed levels 
of control risk. Overlapping ranges are presented.
Table 3.2
Relationship Between Tolerable Rates and the Auditor's 
Planned Assessed Levels of Control Risk
Planned Assessed Level Tolerable Rate
o f Control Risk (%)
Low 3-7
Moderate 6-12
Slightly below the maximum 11-20
Maximum Omit test
3.36 In assessing the tolerable rate, the auditor should consider that 
although deviations from pertinent controls increase the risk of material 
misstatements in the accounting records, such deviations do not necessarily 
result in misstatements. A recorded disbursement that does not show evidence 
of required approval might nevertheless be a transaction that is properly 
authorized and recorded. Therefore, a tolerable rate of 5 percent does not 
necessarily imply that 5 percent of the dollars is misstated. Auditors usually 
assess a tolerable rate for tests of controls that is greater than the tolerable 
rate of dollar misstatement. This conclusion is based on the fact that deviations 
would result in misstatements in the accounting records only if the deviations 
and the misstatements occurred on the same transactions.
3.37 There is an inverse relationship between the tolerable rate and 
sample size. Table 3.3 illustrates the relative effect of tolerable rate on sample 
size. The table is based on the assumptions of a 5 percent risk of assessing 
control risk too low, a large population size, and an expected population deviation 
rate of 0.0 percent.
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Effect of Tolerable Rate on Sample Size
Tolerable Rate
(%)___________________ Sample Size
2 149
4 74
6 49
8 36
10 29
20 14
3.38 When performing tests of controls, generally the auditor is concerned 
only that the actual rate of deviation in the population does not exceed the 
tolerable rate; that is, if, while evaluating the sample results, the auditor finds 
the sample deviation rate to be less than the tolerable rate for the population, 
he or she needs to consider only the risk that such a result might be obtained 
when the actual deviation rate in the population exceeds the tolerable rate. The 
sample-size illustrations in this chapter assume that the sample is designed to 
measure only the risk that the estimated deviation rate understates the popula­
tion deviation rate. This is sometimes referred to as an upper-limit approach.3
3.39 If, after performing the sampling application, the auditor finds that 
the rate of deviation from the prescribed control is close to or exceeds the 
tolerable rate, the auditor might decide that there is an unacceptably high 
sampling risk that the deviation rate for the population exceeds the tolerable 
rate. In such cases the auditor should increase the assessed level of control risk.
3.40 An auditor using statistical sampling generally calculates an allow­
ance for sampling risk. If the auditor finds that the rate of deviation from the 
prescribed control plus the allowance for sampling risk exceeds the tolerable 
rate, he or she should increase the assessed level of control risk.
Considering the Expected Population Deviation Rate
3.41 The auditor estimates the expected population deviation rate by 
considering such factors as results of the prior year’s tests and the control 
environment. The prior year’s results should be considered in light of changes 
in the entity’s internal control and changes in personnel.
3.42 There is a direct relationship between the expected population de­
viation rate and the sample size to be used by the auditor. As the expected 
population deviation rate approaches the tolerable rate, the need arises for 
more precise information from the sample. Therefore, for a given tolerable rate, 
the auditor selects a larger sample size as the expected population deviation 
rate, sometimes referred to as the expected rate of occurrence, increases. Table
3.4 illustrates the relative effect of the expected population deviation rate on 
sample size. The table is based on the assumptions of a 5 percent tolerable rate, 
a large population size, and a 5 percent risk of assessing control risk too low.4
3 For a discussion of interval estimates, see Donald Roberts, Statistical Auditing (New York: 
AICPA, 1978), p. 53.
4 Large sample sizes, such as 234, are included for illustrative purposes, not to suggest that it 
would be cost beneficial to perform tests of controls using such large sample sizes.
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3.43 The expected population deviation rate should not equal or exceed 
the tolerable rate. If the auditor believes that the actual deviation rate is 
higher than the tolerable rate, he or she generally increases the assessed level 
of control risk or omits testing of that control.
3.44 The auditor might control the risk of assessing control risk too high 
by adjusting the sample size for the assessment of the deviation rate he or she 
expects to find in the population.
Table 3.4
Relative Effect of the Expected Population Deviation Rate on Sample Size
Expected Population 
Deviation Rate 
_________ (%)_______________________ Sample Size
*0.0 59
1.0 93
1.5 124
2.0 181
2.5 234
* Some auditors use a sampling approach referred to 
as discovery sampling. Discovery sampling is essentially 
the same as the approach described in this chapter when 
the auditor assumes an expected population deviation 
rate of zero.
Considering the Effect of Population Size
3.45 The size of the population has little or no effect on the determination 
of sample size except for very small populations. For example, it is generally 
appropriate to treat any population of more than 5,000 sampling units as if it 
were infinite. If the population size is under 5,000 sampling units, the popula­
tion size may have a small effect on the calculation of sample size.
3.46 Table 3.5 illustrates the limited effect of population size on sample 
size. Computations use statistical theory and assume a 5 percent risk of 
assessing control risk too low, a 1 percent expected population deviation rate, 
and a 5 percent tolerable rate.
Table 3.5
Limited Effect of Population Size on Sample Size
Population Size______________ Sample Size
50 45
100 64
500 87
1,000 90
2,000 92
5,000 93
10,000 93
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3.47 Because population size has little or no effect on sample size, all 
other illustrations of sample sizes for tests of controls assume a large popula­
tion size.
Considering a Sequential or a Fixed Sample-Size Approach
3.48 Audit samples may be designed using either a fixed sampling plan 
or a sequential sampling plan. Under a fixed sampling plan, the auditor 
examines a single sample of a specified size. In sequential sampling (sometimes 
referred to as stop-or-go sampling), the sample is taken in several steps, with 
each step conditional on the results of the previous step. Guidance on sequen­
tial sampling plans is included in appendix B.
Developing Sample-Size Guidelines
3.49 An auditor may decide to establish guidelines for sample sizes for 
tests of controls based on attribute sampling tables. An example of such 
guidelines is illustrated in table 3.6.
Table 3.6
Sample Sizes for Tests of Controls Based on Attribute Sampling Tables
Planned Assessed Level 
______ o f Control R isk __________________ Sample Size
Slightly below the maximum 12-20
Moderate 20-35
Low 30—75
3.50 The numbers in the table were determined using a 10 percent risk of 
assessing control risk too low and an expected population deviation rate of 0 
percent. If the auditor finds one or more deviations in the sample, he or she 
needs to increase the sample size or increase the assessed level of control risk.
Performing the Sampling Plan
3.51 After the sampling plan has been designed, the auditor selects the 
sample and examines the selected items to determine whether they contain 
deviations from the prescribed control.5 When selecting the sampling units, it 
is often practical to select several in addition, as extras. If the size of the 
remaining sample is inadequate for the auditor’s objectives, he or she may use 
the extra sampling units. If the auditor has selected a random sample, any 
additional items used as replacements should be used in the same order in 
which the numbers were generated. The auditor who uses a systematic sam­
pling selection needs to examine all extra selected items so each item in the 
entire population has a chance of selection.
5 Some auditors find it practical to select a single sample for more than one sample objective.
This approach is appropriate if the sample size is adequate and selection procedures are appropriate 
for each of the related sampling objectives.
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3.52 An auditor might select a voided item to be included in a sample. For 
example, an auditor performing a test of controls related to the entity’s vouch­
ers might match random numbers with voucher numbers for the period in­
cluded in the population. However, a random number might match with a 
voucher that has been voided. If the auditor obtains reasonable assurance that 
the voucher has been properly voided and does not represent a deviation from 
the prescribed control, he or she should replace the voided voucher and, if 
random sampling is used, should match a replacement random number with 
the appropriate voucher.
Unused or Inapplicable Documents
3.53 The auditor’s consideration of unused or inapplicable documents is 
similar to the consideration of voided documents. For example, a sequence of 
potential voucher numbers might include unused numbers or an intentional 
omission of certain numbers. If the auditor selects an unused number, he or 
she should obtain reasonable assurance that the voucher number actually 
represents an unused voucher and does not represent a deviation from the 
control. The auditor then replaces the unused voucher number with an addi­
tional voucher number. Sometimes a selected item is inapplicable for a given 
definition of a deviation. For example, a telephone expense selected as part of 
a sample for which a deviation has been defined as a “transaction not sup­
ported by receiving report” may not be expected to be supported by a receiving 
report. If the auditor has obtained reasonable assurance that the transaction 
is not applicable and does not represent a deviation from the prescribed 
control, he or she would replace the item with another transaction for testing 
the control of interest.
Misstatements in Estimating Population Sequences
3.54 If the auditor is using random-number sampling to select sampling 
units, the population size and numbering sequence might be estimated before 
the controls have been performed. The most common example of this situation 
occurs when the auditor has defined the population to include the entire period 
under audit but plans to perform a portion of the sampling procedure before 
the end of the period. If the auditor overestimates the population size and 
numbering sequence, any numbers that are selected as part of the sample and 
that exceed the actual numbering sequence used are treated as unused docu­
ments. Such numbers would be replaced by matching extra random numbers 
with appropriate documents.
3.55 In planning and performing an audit sampling procedure, the audi­
tor should also consider the two following special situations that may occur.
Stopping the Test Before Completion
3.56 Occasionally the auditor might find a large number of deviations in 
auditing the first part of a sample. As a result, he or she might believe that 
even if no additional deviations were to be discovered in the remainder of the 
sample, the results of the sample would not support the planned assessed level 
of control risk. Under these circumstances, the auditor should reassess the 
level of control risk and consider whether it is necessary to continue the test to 
support the new assessed level of control risk.
Voided Documents
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Inability to Examine Selected Items
3.57 The auditor should apply to each sampling unit auditing procedures 
that are appropriate to achieve the objective of the test of controls. In some 
circumstances, performance of the prescribed control being tested is shown 
only on the selected sample document. If that document cannot be located or if 
for any other reason the auditor is unable to examine the selected item, he or 
she will probably be unable to use alternative procedures to test whether that 
control was applied as prescribed. If the auditor is unable to apply the planned 
audit procedures or appropriate alternative procedures to selected items, he or 
she should consider selected items to be deviations from the controls for the 
purpose of evaluating the sample. In addition, the auditor should consider the 
reasons for this limitation and the effect that such a limitation might have on 
his or her understanding of internal control and assessment of control risk.
Evaluating the Sample Results
3.58 After completing the examination of the sampling units and summa­
rizing the deviations from prescribed controls, the auditor evaluates the re­
sults. Whether the sample is statistical or nonstatistical, the auditor uses 
judgment in evaluating the results and reaching an overall conclusion.
Calculating the Deviation Rate
3.59 Calculating the deviation rate in the sample involves dividing the 
number of observed deviations by the sample size. The deviation rate in the 
sample is the auditor’s best estimate of the deviation rate in the population 
from which it was selected.
Considering Sampling Risk
3.60 As discussed in chapter 2, sampling risk arises from the possibility 
that when testing is restricted to a sample, the auditor’s conclusions might 
differ from those he or she would have reached if the test were applied in the 
same way to all items in the account balance or class of transactions.
3.61 When evaluating a sample for a test of controls, the auditor should 
consider sampling risk. If the estimate of the population deviation rate (the 
sample deviation rate) is less than the tolerable rate for the population, the 
auditor should consider the risk that such a result might be obtained even if 
the deviation rate for the population exceeds the tolerable rate for the popula­
tion. SAS No. 39 (AICPA, Professional Standards, vol. 1, AU sec. 350.41) 
provides the following general example of how an auditor might consider 
sampling risk for tests of controls:
If the tolerable rate for a population is 5 percent and no deviations are found 
in a sample of 60 items, the auditor may conclude that there is an acceptably 
low sampling risk that the true deviation rate in the population exceeds the 
tolerable rate of 5 percent. On the other hand, if the sample includes, for 
example, two or more deviations, the auditor may conclude that there is an 
unacceptably high sampling risk that the rate of deviations in the population 
exceeds the tolerable rate of 5 percent.
3.62 If an auditor is performing a statistical sampling application, he or 
she often uses a table or computer program to assist in measuring the allow­
ance for sampling risk. For example, most computer programs used to evaluate
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sampling applications calculate an estimate of the upper limit of the possible 
deviation rate based on the sample size and the sample results at the auditor’s 
specified risk of assessing control risk too low.
3.63 If the auditor is performing a nonstatistical sampling application, 
sampling risk cannot be measured directly. However, it is generally appropri­
ate for the auditor to assume that the sample results do not support the 
planned assessed level of control risk if  the rate of deviation identified in the 
sample exceeds the expected population deviation rate used in designing the 
sample. In that case, there is likely to be an unacceptably high risk that the 
true deviation rate in the population exceeds the tolerable rate. If the auditor 
concludes that there is an unacceptably high risk that the true population 
deviation rate could exceed the tolerable rate, it might be practical to expand 
the test to sufficient additional items to reduce the risk to an acceptable level. 
Rather than testing additional items, however, it is generally more efficient to 
increase the auditor’s assessed level of control risk to the level supported by 
the results of the original sample.
3.64 Appendix A includes statistical sampling tables that should help the 
auditor in using professional judgment to evaluate the results of statistical 
samples for tests of controls. The tables may also be useful to auditors using 
nonstatistical sampling.
Considering the Qualitative Aspects of the Deviations
3.65 In addition to evaluating the frequency of deviations from pertinent 
controls, the auditor should consider the qualitative aspects of the deviations. 
These include (1) the nature and cause of the deviations, such as whether they 
result from fraud or errors, which may arise from misunderstanding of instruc­
tions or carelessness and (2) the possible relationship of the deviations to other 
phases of the audit. The discovery of fraud ordinarily requires a broader 
consideration of the possible implications than does the discovery of an error.
Reaching an Overall Conclusion
3.66 The auditor uses professional judgment to reach an overall conclu­
sion about the effect that the evaluation of the results will have on his or her 
assessed level of control risk and thus on the nature, timing, and extent of 
planned substantive tests. If the sample results, along with other relevant 
evidential matter, support the planned assessed level of control risk, the 
auditor generally does not need to modify planned substantive tests. If the 
planned assessed level of control risk is not supported, the auditor would 
ordinarily either perform tests of other controls that could support the planned 
assessed level of control risk or increase the assessed level of control risk.
Documenting the Sampling Procedure
3.67 SAS No. 41, Working Papers (AICPA, Professional Standards, vol. 1, 
AU sec. 339), provides guidance on documentation of audit procedures. Al­
though SAS No. 39, SAS No. 41, and this guide do not require specific docu­
mentation of audit sampling applications, examples of items that the auditor 
typically documents for tests of controls include the following:
• A description of the prescribed control being tested.
• The objectives of the sampling application, including its relationship 
to the assessment of control risk.
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• The definition of the population and the sampling unit, including how 
the auditor considered the completeness of the population.
• The definition of the deviation condition.
• The risk of assessing control risk too low, the tolerable deviation rate, 
and the expected population deviation rate used in the application.
• The method of sample-size determination.
• The method of sample selection.
• A description of how the sampling procedure was performed and a list 
of the deviations identified in the sample.
• The evaluation of the sample and a summary of the overall conclusion.
3.68 The evaluation of the sample and summary of the overall conclusion 
might contain the number of deviations found in the sample, an explanation of 
how the auditor considered sampling risk, and a determination of whether the 
sample results support the planned assessed level of control risk. For sequen­
tial samples, each step of the sampling plan, including the preliminary evalu­
ation made at the completion of each step, might be documented. The working 
papers might also document the nature of the deviations, the auditor’s consid­
eration of the qualitative aspects of the deviations, and the effect of the 
evaluation on other audit procedures.
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Chapter 4 
Sampling in Substantive Tests o f Details
4.01 This chapter introduces the general concepts o f  audit sampling appli­
cable to both nonstatistical and statistical sampling for substantive tests. Also 
discussed are guidelines for determining sample size and performing the sam­
pling plan and evaluating the results thereof.
4.02 The purpose of substantive tests of details of transactions and bal­
ances is to detect material misstatements in the account balance, transaction 
class, and disclosure components of the financial statements. An auditor 
assesses inherent and control risk and relies on a combination of analytical 
procedures and substantive tests of details for providing a basis for the opinion 
about whether the financial statements are materially misstated. When testing 
the details of an account balance or class of transactions, the auditor might use 
audit sampling to obtain evidence about the reasonableness of monetary amounts.
Determining the Test Objectives
4.03 A sampling plan for substantive tests of details might be designed to
(1) test the reasonableness of one or more assertions about a financial state­
ment amount (for example, the existence of accounts receivable) or (2) make an 
independent estimate of some amount (for example, the last in, first out [LIFO] 
index for a LIFO inventory). The first approach, often referred to as hypothesis 
testing, is generally used by an auditor performing a substantive test as part 
of an audit of financial statements. In that case, the auditor accepts an 
assertion about an amount if it is reasonably correct. The second approach, 
generally referred to as dollar-value estimation, might be appropriate when a 
CPA has been engaged to assist management in developing independent 
estimates of quantities or amounts. For example, a CPA might assist manage­
ment in estimating the value of LIFO inventory that was previously recorded 
on a first in, first out basis. This guide does not provide guidance on the use of 
sampling if the objective of the application is to develop an original estimate of 
quantities or amounts.
4.04 The auditor should carefully identify the characteristic of interest 
(for example, the misstatement) for the sampling application that is consistent 
with the audit objective. For example, a characteristic of interest might be 
defined as certain differences between the recorded amount and the amount 
the auditor determines to be appropriate, in which case differences related to 
the characteristic of interest might be called misstatements. Some differences 
might not involve the characteristic of interest. For example, differences in 
posting to the correct detail account might not result in misstatement of the 
aggregate account balance. The auditor might also decide to exclude misstate­
ments the entity has independently detected and corrected in the proper period.
Defining the Population
4.05 The population consists of the items constituting the account balance or 
class of transactions of interest. The auditor should determine that the population
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from which he or she selects the sample is appropriate for the specific audit 
objective because sample results can be projected only to the population from 
which the sample was selected. For example, an auditor cannot detect under­
statements of an account that result from omitted items (that is, perform a test 
of completeness) by sampling the recorded items. An appropriate plan for 
detecting such understatements would involve selecting from a source in which 
the omitted items are included. To illustrate, the auditor might sample (1) 
subsequent cash disbursements to test recorded accounts payable for under­
statement resulting from omitted purchases or (2) shipping documents for 
understatement of sales resulting from shipments that were made but not 
recorded as sales.
4.06 Because the nature of the transactions resulting in debit balances, 
credit balances, and zero balances generally differ, the audit considerations 
might also differ. Therefore, the auditor should consider whether the popula­
tion to be sampled should include all those items. For example, a retailer’s 
accounts receivable balance may include both debit and credit balances. The 
debit balances generally result from customer sales on credit, whereas the 
credit balances might result from advance payments and therefore represent 
liabilities. The audit objectives for testing those debit and credit balances 
might be different. If the amount of credit balances is significant, the auditor 
might find it more effective and efficient to perform separate tests of the debit 
balances and the credit balances. In that case, the debit and credit balances 
would be defined as separate populations for the purpose of audit sampling.
Considering the Completeness of the Population
4.07 The auditor actually selects sampling units from a physical repre­
sentation of the population. If the auditor defines the population as all cus­
tomer receivable balances as of a specific date, the physical representation 
might be the customer accounts receivable subsidiary ledger as of that date.
4.08 The auditor should consider whether the physical representation 
includes the entire population. Because the physical representation is what the 
auditor actually selects a sample from, any conclusions based on the sample 
relate only to that physical representation. If the physical representation and 
the population differ, the auditor might draw erroneous audit conclusions.
4.09 If, after footing the physical representation and reconciling it to the 
population, the auditor determines that the physical representation has omit­
ted items in the population that he or she wishes to include in his or her overall 
evaluation, the auditor should select a new physical representation or perform 
alternative procedures on the items excluded from the physical representation.
Identifying Individually Significant Items
4.10 As discussed in Statement on Auditing Standards (SAS) No. 1, 
Codification o f Auditing Standards and Procedures (AICPA, Professional 
Standards, vol. 1, AU sec. 150.04), the sufficiency of tests of details for a 
particular account balance or class of transactions relates to the individual 
importance of the items examined, as well as to the potential for material 
misstatement. When planning a sample for a substantive test of details, the 
auditor uses judgment to determine which items, if any, in an account balance 
or class of transactions should be individually tested and which should be 
subject to sampling. The auditor should examine each item for which accep­
tance of some sampling risk is not justified. These might include items for 
which potential misstatements could individually equal or exceed the tolerable
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misstatement. Any items that the auditor has decided to test 100 percent are 
not part of the population subject to sampling. If there are other items that, in 
the auditor’s judgment, need to be tested to fulfill the audit objective but need 
not be examined 100 percent, they may be subject to sampling.
Defining the Sampling Unit
4.11 A sampling unit is any of the individual elements that constitute the 
population. The auditor selects a sampling unit for a particular audit sampling 
application. A sampling unit might be a customer account balance, an individ­
ual transaction, or an individual entry in a transaction (for example, an 
individual item included on a sales invoice).
4.12 The sampling unit depends on the audit objective and the nature of 
the audit procedures to be applied. For example, if the objective of the sampling 
application is to test the existence of recorded accounts receivable, the auditor 
might choose customer balances, customer invoices, or individual items consti­
tuting an invoice as the sampling unit. In making that judgment, the auditor 
might consider which sampling unit leads to a more effective and efficient 
sampling application in the circumstances. Therefore, if  the auditor’s proce­
dure is positive confirmation of receivable amounts with the entity’s custom­
ers, he or she selects a sampling unit that the auditor believes the customers 
would be most likely to confirm. The auditor might also consider the definition 
of the sampling unit on the basis of ease in applying planned or alternative 
procedures. In this example, if the auditor defines the sampling unit as a 
customer balance, he or she may need to test each individual transaction 
supporting that balance if the customer does not confirm the balance. There­
fore, it might be more efficient to define the sampling unit as an individual 
transaction that is part of the accounts receivable balance.
Choosing an Audit Sampling Technique
4.13 Once the auditor has decided to use audit sampling, either nonsta­
tistical or statistical sampling is appropriate for substantive tests of details. 
Chapter 2 discusses the general considerations in choosing between a nonsta­
tistical and a statistical sampling approach. Additional considerations in se­
lecting among the alternative approaches for sampling applications for 
substantive tests are discussed in chapters 5 through 7.
4.14 The most common statistical approaches are classical variables sam­
pling and probability-proportional-to-size (PPS) sampling. Classical variables 
techniques use normal distribution theory to evaluate the sample results. The 
PPS approach described in this guide uses attributes sampling theory.
Determining the Method of Selecting the Sample
4.15 The auditor should select the sample in such a way that the sample 
can be expected to be representative of the population or the stratum from 
which it is selected. An overview of basic selection methods is presented in 
chapter 3, “Sampling in Tests of Controls.” In addition, PPS selection is 
discussed in chapter 6.
Determining the Sample Size
Considering Variation Within the Population
4.16 A characteristic, such as the amounts, of the individual items in a 
population often varies significantly; accounting populations tend to include a
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few very large amounts, a number of moderately large amounts, and a large 
number of small amounts. Auditors consider the variation in a characteristic 
when they determine an appropriate sample size for a substantive test. Audi­
tors generally consider the variation of the items’ recorded amounts as a means 
of estimating the variation of the audited amounts of the items in the popula­
tion. A measure of this variation, or scatter, is called the standard deviation. 
Auditors using nonstatistical sampling do not need to quantify the expected 
population standard deviation; rather, they might consider estimating the 
variation in such qualitative terms as small or large.
4.17 Sample sizes generally decrease as the variation becomes smaller. A 
population can be separated, or stratified, into relatively homogeneous groups 
to reduce the sample size by minimizing the effect of the variation within each 
group. Sample sizes for unstratified populations with high variation are gen­
erally very large. To be most efficient, stratification should be based on some 
characteristic of the items in the population that is expected to reduce vari­
ation. Common bases for stratification for substantive tests may be, for exam­
ple, the recorded amounts of the items, the nature of the controls related to 
processing the items, or special considerations associated with certain items, 
such as portions of the population that might be more likely to contain 
misstatements. Each group into which the population has been divided is 
called a stratum. Separate samples are selected from each stratum. The 
auditor combines the results for all strata in reaching an overall conclusion 
about the population.1
4.18 Auditors using a nonstatistical sampling approach subjectively con­
sider variation within the population. Auditors using a classical variables 
sampling approach explicitly consider this variability in designing a sampling 
application. Auditors using PPS sampling do not directly consider this factor 
because a PPS sample indirectly considers it in the method of sample selection.
4.19 Auditors using a classical variables sampling approach often use a 
computer in estimating the variation of a population’s audited amounts by 
measuring the variation of the recorded amounts. Another method of measur­
ing the variation of the items’ amounts is to select a pilot sample, which is an 
initial sample of items in the population. If the auditor is stratifying the 
population, the pilot sample is selected by strata. The auditor performs 
planned audit procedures on sampling units of the pilot sample and evaluates 
the pilot sample to gain a better understanding of the variation of both 
recorded amounts and audited amounts in the population. Although the appro­
priate size of a pilot sample differs according to the circumstances, it generally 
consists of thirty to fifty sampling units. The pilot sample can be designed in a 
way that allows the auditor to use it as part of the main sample.
4.20 The results of prior years’ tests and an adequate understanding of 
the entity’s business and accounting system might provide the auditor with 
sufficient understanding of the variation of amounts without incurring the 
additional cost of using a pilot sample.
Considering the Acceptable Level of Risk
4.21 The auditor is concerned with two aspects of sampling risk in per­
forming substantive tests of details: the risk of incorrect acceptance and the
1 Although the projected misstatement results from each stratum are added, the allowances for 
sampling risk related to each stratum are not added. See Donald Roberts, Statistical Auditing (New 
York: AICPA, 1978), p. 101.
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risk of incorrect rejection. The risk of incorrect acceptance and the risk of 
incorrect rejection are related to the statistical concepts of beta and alpha risk, 
respectively, as explained in many textbooks on statistical sampling.
The Risk o f Incorrect Acceptance
4.22 The risk of incorrect acceptance is the risk that the sample supports 
the conclusion that the recorded account balance is not materially misstated 
when it is materially misstated. In assessing an acceptable level of the risk of 
incorrect acceptance, the auditor considers (1) the level of audit risk that he or 
she is willing to accept, (2) the assessed levels of inherent and control risks, and
(3) the detection risk for other substantive procedures directed toward the 
same specific audit objectives (financial statement assertions), including ana­
lytical procedures.
4.23 For a particular account balance or class of transactions, audit risk 
is the risk that there is monetary misstatement greater than tolerable mis­
statement in the assertion(s) related to the balance or class and that the 
auditor fails to detect it. Auditors use professional judgment in determining 
the acceptable audit risk for a particular account balance or class of transac­
tions and related assertions, after considering such factors as the risk of 
material misstatement in the financial statements, the cost to reduce the risk, 
and the effect of the potential misstatement on the use and understanding of 
the financial statements.
4.24 After determining the acceptable audit risk, the auditor assesses the 
level of inherent and control risk. The second standard of fieldwork explicitly 
recognizes that the extent of substantive tests required to obtain sufficient 
evidential matter under the third standard should vary directly with the 
auditor’s assessed level of control risk. Also, the extent of the evidential matter 
required from a particular substantive procedure varies directly with the risk 
that other substantive procedures will fail to detect a material misstatement 
of the assertion being audited.
4.25 Taken together, these standards imply that the combination of the 
auditor’s assessed level of inherent and control risk and his or her reliance on 
substantive tests should provide a reasonable basis for the auditor’s opinion. 
The lower the assessed level of inherent and control risk or the greater the 
reliance on other substantive tests directed toward the same specific audit 
objective, the greater the allowable risk of incorrect acceptance for the substan­
tive test of details being planned and, thus, the smaller the required sample 
size for the substantive test of details. For example, if  the auditor assesses 
inherent and control risk at the maximum and performs no other substantive 
tests to achieve the same objectives, he or she should allow a low risk of 
incorrect acceptance for the substantive test of details. Thus, the auditor would 
select a larger sample for the test of details than if he or she allowed for a 
higher risk of incorrect acceptance.
4.26 The appendix of SAS No. 39, Audit Sampling (AICPA, Professional 
Standards, vol. 1, AU sec. 350), provides a planning model expressing the 
general relationship of audit risk to: the assessed level of inherent risk; the 
assessed level of control risk; the risk that other substantive procedures, such 
as analytical procedures, will fail to detect a misstatement; and the allowable 
risk of incorrect acceptance for the substantive test of details.
The Risk o f Incorrect Rejection
4.27 The risk of incorrect rejection is the risk that the sample supports 
the conclusion that the recorded account balance is materially misstated when
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it is not. The risk of incorrect rejection is related to the efficiency of the audit. 
For example, if the auditor’s evaluation of a sample leads him or her to an 
initially erroneous conclusion that a balance is materially misstated when it is 
not, the consideration of other audit evidence and performance of additional 
audit procedures would ordinarily lead the auditor to the correct conclusion. 
When auditors decide to accept a higher risk of incorrect rejection, they reduce 
the appropriate sample size for the substantive test. However, they also 
increase the risk that they might incur costs for performing additional proce­
dures to resolve differences between a correct recorded amount and an errone­
ous estimate resulting from an inadequately controlled risk of incorrect 
rejection. Although the audit might be less efficient in this circumstance, it is 
effective.
4.28 The auditor is generally more concerned with the risk of incorrect 
rejection when planning a sampling application for substantive testing than 
with the risk of assessing control risk too high when planning a sampling 
application for a test of controls, although both risks are efficiency considera­
tions. If the sample results for a test of controls do not support the auditor’s 
planned assessed level of control risk, the auditor performs additional tests of 
controls to support the planned assessed level of control risk or increases the 
planned assessed level according to the test results. Because an alternative 
audit approach is readily available, the inconvenience to the auditor and the 
entity resulting from assessing control risk too high is generally relatively 
small. However, if the sample results for a substantive test support the 
conclusion that the recorded account balance or class of transactions is mate­
rially misstated when it might not be, the alternative approaches available to 
the auditor might be more costly. Ordinarily, the auditor should have further 
discussions with the entity’s personnel and perform additional audit proce­
dures. The cost of this additional work might be substantial. Further consid­
eration of the risk of incorrect rejection is discussed in chapters 6 and 7.
Considering the Tolerable Misstatement
4.29 When planning a sample for a substantive test of details, the auditor 
should consider how much monetary misstatement in the related account 
balance or class of transactions is acceptable without causing the financial 
statements to be materially misstated. This maximum monetary misstatement 
for the balance or class is called tolerable misstatement for the sample. Toler­
able misstatement is related to the auditor’s preliminary estimates of materi­
ality in such a way that tolerable misstatement, combined for the entire audit 
plan, does not exceed these estimates. Appendix C of this guide describes one 
way an auditor may determine the preliminary estimates of planning materi­
ality and use these amounts to develop the amount of the tolerable misstate­
ment for a substantive test of details. For a particular account balance or class 
of transactions, the sample size required to achieve the auditor’s objective at a 
given risk of incorrect acceptance increases as the auditor’s assessment of 
tolerable misstatement for that balance or class decreases.
Considering the Expected Amount of Misstatement
4.30 In determining the sample size, the auditor generally considers the 
total amount of misstatement he or she expects to find in the population. In 
general, as the expected amount of misstatement approaches the tolerable 
misstatement, there is a need for more precise information from the sample. 
Therefore, the auditor should select a larger sample size as the expected 
amount of misstatement increases.
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4.31 The auditor assesses the expected amount of misstatement on the 
basis of his or her professional judgment after considering such factors as the 
entity’s business, the results of prior years’ tests of the account balance or class 
of transactions, the results of any pilot sample, the results of any related 
substantive tests, and the results of any tests of the related controls.
Considering the Effect of Population Size
4.32 The effect of population size on the appropriate sample size varies 
according to the audit sampling method used (see chapters 5 through 7).
Performing the Sampling Plan
4.33 The auditor generally should apply auditing procedures appropriate 
for the particular audit objectives to each sample item. In some circumstances, 
the auditor might not be able to apply the planned procedures to selected 
sampling units (for example, because supporting documentation is missing). 
The auditor’s treatment of those unexamined items depends on their effect on 
the evaluation of the sample. If the auditor’s evaluation of the sample results 
would not be altered by considering those unexamined items to be misstated, 
it is not necessary to examine the items. However, if considering those unex­
amined items to be misstated would lead to a preliminary conclusion that the 
balance or class of transactions is materially misstated, the auditor should 
consider alternative procedures that would provide sufficient evidence to form 
a revised conclusion. The auditor also should consider whether the reasons for 
the inability to examine the items affect the planned assessed level of control 
risk or the auditor’s assessment of the risk of fraud.
4.34 Some of the selected sampling units might be unused or voided 
items. The auditor should carefully consider how the population has been 
defined when he or she decides whether to include such an item in the sample. 
For example, if the auditor is selecting a sample of customer balances to reach 
a conclusion about the recorded amount of the accounts receivable balance, a 
customer account with a zero balance could be a valid sampling unit. In this 
case, the selected item is one of the customer balances constituting the popu­
lation. However, an account number that the auditor has determined is not 
assigned to any customer would not be a valid sampling unit and should be 
replaced by another sampling unit. In this case, the selected account number 
does not represent one of the customer balances constituting the population. 
To provide for this possibility, the auditor might wish to select a slightly larger 
number of sample items. The additional items would be examined only if they 
were used as replacement items. Special considerations for performing the sam­
pling techniques for substantive tests are discussed in chapters 5 through 7.
Evaluating the Sample Results
Projecting the Misstatement to the Population and Considering 
Sampling Risk
4.35 According to SAS No. 39, the auditor should project the misstate­
ments found in the sample to the population from which the sample was 
selected and should add that amount to the misstatements discovered in any 
items examined 100 percent. Regardless of whether the sample results support
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the assertion that the recorded amount is not misstated by an amount greater 
than tolerable misstatement, the entity may adjust the recorded amount of the 
account for the misstatements identified in the population. The total projected 
misstatement,2 adjusted for misstatements corrected by the entity, should be 
compared with the tolerable misstatement for the account balance or class of 
transactions. If the total projected misstatement is less than tolerable mis­
statement for the account balance or class of transactions, the auditor should 
consider the risk that such a result might be obtained even though the true 
monetary misstatement for the population exceeds the tolerable misstatement. 
The auditor should also aggregate the projected misstatement in the balance 
or class (after adjustments, if any) with other known and likely misstatements 
in other balances and classes to evaluate whether the financial statements 
taken as a whole may be materially misstated. (See SAS No. 47, Audit Risk and 
Materiality in Conducting an Audit [AICPA, Professional Standards, vol. 1, AU 
sec. 312].)
4.36 Although the general factors to be considered in making the projec­
tion and considering the effect of sampling risk are the same for all sampling 
techniques, the method of consideration differs according to the sampling 
technique used. The evaluation processes for each of the techniques mentioned 
in this chapter are described in chapters 5 through 7.
Considering the Qualitative Aspects of Misstatements and 
Reaching an Overall Conclusion
4.37 If the sample results suggest that the auditor’s planning assump­
tions were in error, appropriate action is taken. For example, if the amount or 
frequency of misstatements discovered in a substantive test of details is 
greater than that expected based on the assessed level of control risk, the 
auditor should consider whether the assessed level of control risk is still 
appropriate. A large number of misstatements discovered in the confirmation 
of receivables might indicate the need to reconsider the assessed level of control 
risk related to sales, cash receipts, or credit memos. The auditor should also 
consider whether to modify the audit tests of other accounts that were designed 
with control risk assessed at less than the maximum. The auditor should relate 
the evaluation of the sample to other relevant audit evidence when forming a 
conclusion about the related account balance or class of transactions.
4.38 In addition to the evaluation of the frequency and amounts of mis­
statements, the auditor should consider their qualitative aspects. These as­
pects include (1) the nature and cause of misstatements, such as whether they 
result from fraud or errors, which may arise from misunderstanding of instruc­
tions or carelessness and (2) the possible relationship of the misstatements to 
other phases of the audit. The discovery of fraud ordinarily requires a broader 
consideration of possible implications than does the discovery of an error.
Documenting the Sampling Procedure
4.39 SAS No. 41, Working Papers (AICPA, Professional Standards, vol. 1, 
AU sec. 339), provides guidance on the documentation of audit procedures. 
Although SAS No. 39, SAS No. 41, this guide do not require specific documen­
tation of audit sampling applications, examples of items that the auditor 
typically documents for substantive tests include the following:
2 Projected misstatement is the difference between the estimated amount of the account balance 
or class of transactions being examined and the entity’s recorded amount.
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• The objectives of the test and a description of other audit procedures 
related to those objectives.
• The definition of the population and the sampling unit, including how 
the auditor determined the completeness of the population.
• The definition of a misstatement.
• The risk of incorrect acceptance, the risk of incorrect rejection, and the 
tolerable misstatement.
• The audit sampling technique used.
• The method of sample selection.
• A description of the performance of the sampling procedures and a list 
of misstatements identified in the sample.
• The evaluation of the sample and a summary of the overall conclusion.
4.40 The evaluation of the sample and summary of the overall conclusion 
might contain a projection of the misstatement found in the sample to the 
population, an explanation of how the auditor considered sampling risk, and an 
overall conclusion about the population. The working papers also might document 
the auditor’s consideration of the qualitative aspects of the misstatements.
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Chapter 5 
Nonstatistical Sampling for Substantive Tests 
o f Details
5.01 This chapter provides further guidance on planning, performing, and 
evaluating a nonstatistical sample for substantive tests. It also builds on the 
foundation established in chapter 2, which discussed the differences between 
nonstatistical and statistical sampling and how an auditor chooses between 
them after considering their relative costs and effectiveness in the circum­
stances. This chapter concludes with a case study illustrating the design and 
use o f a nonstatistical sample.
Identifying Individually Significant Items
5.02 When planning a nonstatistical sample for a substantive test of 
details, the auditor uses his or her judgment to determine which items, if any, 
in an account balance or class of transactions should be tested individually and 
which items, if any, should be subject to sampling. The auditor should test each 
item for which, in his or her judgment, acceptance of some sampling risk is not 
justified. These might include items, for example, in which potential misstate­
ments could individually equal or exceed the tolerable misstatement. The 
auditor might also identify unusual balances and transactions as individually 
significant items.
5.03 Items that the auditor has decided to test 100 percent are not part of 
the items subject to sampling. For example, the auditor might be planning 
procedures to examine an accounts receivable balance in which five large 
customer balances constitute 75 percent of the account balance. If the auditor 
decides to examine those balances 100 percent and decides that he or she needs 
no additional evidential matter for the remaining 25 percent of the account 
balance, the auditor does not need to use sampling, and the examination of that 
balance would not be covered by Statement on Auditing Standards (SAS) No. 
39, Audit Sampling (AICPA, Professional Standards, vol. 1, AU sec. 350), or 
this guide. However, if in the auditor’s judgment, the remaining items need to 
be tested to fulfill the audit objectives, the auditor might test those items using 
audit sampling.
Determining the Sample Size
5.04 As discussed in SAS No. 39, the sample size necessary to provide 
sufficient evidential matter depends on both the objectives and the efficiency 
of the sample. For a given objective, the efficiency of the sample relates to its 
design; one sample is more efficient than another if it can achieve the same 
objectives with a smaller sample size. In general, careful design can produce 
more efficient samples.
5.05 If the auditor selects too small a sample, the sample results will 
not meet the planned objectives. In this case, the auditor ordinarily needs to
AAG-SAM 5.05
42 Audit Sampling
perform additional procedures to gather sufficient evidential matter to achieve 
the planned objectives. If the auditor selects too large a sample, more items 
than necessary are examined to achieve the planned objectives. In both cases, 
the audit would be effective, even though the auditor did not use sampling 
efficiently.
5.06 In determining an appropriate sample size for a substantive test of 
details, the auditor using nonstatistical sampling considers the factors dis­
cussed in chapter 4, even though he or she might not be able to quantify the 
factors explicitly. This section summarizes those factors and includes a table 
and a model that illustrate the relative effects of changes in planning consid­
erations on the determination of sample size.
Considering Variation Within the Population
5.07 The characteristics (such as the amounts) of individual items in a 
population often vary significantly. The auditor subjectively considers this vari­
ation when determining an appropriate sample size for a substantive test. The 
appropriate sample size generally decreases as the variation becomes smaller.
5.08 By separating a population into relatively homogeneous groups, the 
auditor can minimize the effect of the variation of amounts for items in the 
population and thereby reduce the sample size. Common bases for stratifica­
tion for substantive tests are, for example, the recorded amount of the items, 
the nature of controls related to processing the items, and special considera­
tions associated with certain items (for example, portions of the population 
that might be more likely to contain misstatements). The auditor selects 
separate samples from each group and combines the results for all groups in 
reaching an overall conclusion about the population.
Risk of Incorrect Acceptance
5.09 As discussed in SAS No. 39, an auditor assesses inherent and control 
risk and relies on analytical procedures and substantive tests of details in 
whatever combination he or she believes adequately controls audit risk. If the 
auditor assesses the combination of inherent and control risk at a lower level, 
he or she can accept a greater risk of incorrect acceptance for the planned 
substantive test. As the acceptable level of risk of incorrect acceptance in­
creases, the appropriate sample size for the substantive test decreases. Con­
versely, if the auditor assesses the combination of inherent and control risk at 
a higher level, the acceptable level of risk of incorrect acceptance decreases, 
and the appropriate sample size increases. A similar relationship is true for the 
auditor’s reliance on other substantive tests, including analytical procedures 
related to the same audit objectives. As the auditor’s reliance on the other 
related substantive tests increases, the acceptable level of risk of incorrect 
acceptance increases, and the appropriate sample size decreases. Conversely, 
as the auditor’s reliance on the other related substantive tests decreases, the 
acceptable level of risk of incorrect acceptance decreases, and the appropriate 
sample size increases.
Tolerable Misstatement and Expected Misstatement
5.10 The auditor also considers tolerable misstatement in determining 
the appropriate sample size for a substantive test. For a given account balance
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or class of transactions, the sample size required to achieve the auditor’s 
objectives at a given risk of incorrect acceptance increases as the tolerable 
misstatement for that balance or class decreases. The auditor also considers 
the amount and frequency of misstatements that he or she expects to exist in 
the account balance or class of transactions when determining the appropriate 
sample size for a substantive test of details. As the size or frequency of expected 
misstatements decreases, the appropriate sample size also decreases. Con­
versely, as the size or frequency of expected misstatements increases, the 
appropriate sample size increases. Although there are several approaches to 
considering the amount of expected misstatements, the nonstatistical sam­
pling method described in this guide uses the approach considering expected 
misstatement from all sampling applications in determining the amount of 
tolerable misstatement (see appendix C).
Considering the Effect of Population Size
5.11 The number of items in the population should have little effect on the 
determination of an appropriate nonstatistical sample size for substantive 
tests. As a result, it is generally not efficient to determine a sample size as a 
fixed percentage of the population.
Relating the Factors to Determine the Sample Size
5.12 An understanding of the relative effects of various planning consid­
erations on sample size is useful in designing an efficient sampling application. 
The auditor uses professional judgment and experience in considering those 
factors to determine a sample size. Table 5.1, “Factors Influencing Sample 
Sizes for a Substantive Test of Details in Sample Planning,” summarizes the 
effects of various factors on sample sizes for substantive tests of details. The 
table is provided only to illustrate the relative effect of different planning 
considerations on sample size; it is not intended as a substitute for professional 
judgment.
5.13 Neither SAS No. 39 nor this guide requires the auditor to compare 
the sample size for a nonstatistical sampling application with a corresponding 
sample size calculated using statistical theory. At times, however, an auditor 
might find familiarity with sample sizes based on statistical theory helpful 
when applying professional judgment and experience in considering the effect 
of various planning considerations on sample size.
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Factors Influencing Sample Sizes for a Substantive 
Test of Details in Sample Planning
Conditions Leading to:
Factors
Smaller 
Sample Size
Larger 
Sample Size
Related Factor for 
Substantive 
Sample Planning
a. Assessment of 
inherent risk
b. Assessment of 
control risk
c. Assessment of 
risk related to 
other substan­
tive tests 
directed at the 
same assertion 
(including 
analytical 
procedures and 
other relevant 
tests of details)
Low assessed 
level of inherent 
risk
Low assessed 
level of control 
risk
Low assessment 
of risk associa­
ted with other 
relevant substan­
tive tests
High assessed 
level of inherent 
risk
High assessed 
level of control 
risk
High assessment 
of risk associa­
ted with other 
relevant substan­
tive tests
Allowable risk 
of incorrect 
acceptance
Allowable risk 
of incorrect 
acceptance
Allowable risk 
of incorrect 
acceptance
d. Measure of 
tolerable 
misstatement 
for a specific 
account
Larger measure 
of tolerable 
misstatement
Smaller measure 
of tolerable 
misstatement
Tolerable
misstatement
e. Expected size 
and frequency 
of misstate­
ments, or the 
estimated 
variance of the 
population
f. Number of 
items in the 
population
Larger misstate­
ments, higher 
frequency, or 
larger popula­
tion variance
Assessment 
of population 
characteristics
Smaller 
misstatement 
or lower 
frequency, or 
smaller 
population 
variance
Virtually no effect on sample size unless population is 
very small
5.14 Table 5.2 shows various sample sizes based on a statistical sampling 
approach.1 The auditor using this table as an aid in understanding the relative 
size of samples for substantive tests of details needs to apply professional 
judgment in—
1 Table 5.2, “Illustrative Sample Sizes,” is based on the statistical theory underlying probability- 
proportional-to-size (PPS) sampling, which is discussed in chapter 6.
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• Assessing tolerable misstatement.
• Estimating expected misstatement.
• Quantifying the acceptable level of risk of incorrect acceptance.
• Estimating the population amount after the removal of items to be 
examined 100 percent.
• Determining the appropriate sample size that would reflect differ­
ences in efficiency between the nonstatistical approach and the statis­
tical sampling approach underlying the table. For example, the 
auditor should consider the extent of stratification used in the nonsta­
tistical sampling plan. Table 5.2 is based on a statistically efficient, 
highly stratified sampling approach.
Table 5.2
Illustrative Sample Sizes
Tolerable Misstatement as a Percentage of Population* 
50 30 10 8 6 5 4 3 2 1 0.5
Expected 
Misstatement as
  % of Tolerable
Risk* Misstatement_______________________ Sample Sizes_____________________
5% 0% 6 10 30 38 50 60 75 100 150 300 600
10% 8 12 37 46 61 73 91 121 182 364 727
20% 10 16 46 58 77 92 115 154 230 460 920
30% 12 20 60 75 100 120 150 200 300 600 1200
40% 16 27 81 101 135 162 202 269 404 807 1614
50% 23 39 116 144 192 231 288 384 576 1152 2304
10% 0% 5 8 23 29 39 46 58 77 115 230 460
20% 7 12 34 43 57 68 85 113 169 338 675
30% 9 15 44 54 72 87 108 144 216 431 862
40% 12 19 57 72 95 114 143 190 285 570 1140
50% 16 27 80 100 133 160 200 266 399 798 1596
30% 0% 3 4 12 15 20 24 30 40 60 120 240
20% 4 6 16 20 27 32 40 54 80 160 319
40% 5 8 24 30 40 48 60 80 119 238 476
60% 9 14 43 53 71 85 106 142 212 424 848
50% 0% 2 3 7 9 12 14 18 23 35 69 138
20% 2 3 9 11 15 18 22 29 44 87 173
40% 3 4 12 15 20 23 29 39 58 115 230
60% 4 6 18 22 29 35 43 58 86 173 345
* Assumes that tolerable misstatement has been adjusted for the amount of expected 
misstatement (see appendix C).
* Acceptable level of risk of incorrect acceptance.
5.15 Table 5.2 might also help the auditor understand the risk level 
implied by a given sample size. For example, the auditor might be designing a 
nonstatistical sampling application to test a population of 2,000 accounts 
receivable balances with a total recorded amount of $1 million. The auditor 
may have—
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• Considered selecting a sample of sixty.
• Determined tolerable misstatement to be $50,000 (see appendix C).
Table 5.2 indicates that the sample of sixty implies a 5 percent risk of incorrect 
acceptance.
5.16 The auditor might also compare other sample sizes in the table with 
the sample size of sixty to gain a better understanding of how sample size 
affects the risk levels in the circumstances. The auditor using table 5.2 for this 
purpose also needs to apply professional judgment in assessing the factors 
described in the preceding paragraph.
5.17 The following model also illustrates a method of assisting an auditor 
in gaining an understanding of the relative size of samples for substantive tests 
of details.2 The model is provided only to illustrate the relative effect of 
different planning considerations on sample size; it is not intended as substi­
tute for professional judgment. The auditor, using this model, needs to apply 
professional judgment in—
• Assessing inherent and control risk.
• Determining tolerable misstatement.
• Estimating expected misstatement.
• Assessing the risk that other substantive tests will fail to detect a 
material misstatement.
• Estimating the recorded amount of the population after any items to 
be examined 100 percent have been removed.
• Determining the appropriate sample size that would reflect differ­
ences in efficiency between the nonstatistical approach and the statis­
tical sampling approach underlying the model. For example, the 
auditor should consider the extent of stratification used in the nonsta­
tistical sampling plan. This model is based on a statistically efficient, 
highly stratified sampling approach.
5.18 Steps to be taken in determining the sample size using this model 
are as follow.
a. Consider the level of inherent risk for the particular assertion(s).
b . Consider the effectiveness of the controls in preventing and detecting 
material misstatements.
c. Combine steps a. and b. using the following categories:
(1) Maximum
(2) Slightly below maximum
(3) Moderate
(4) Low
d. Determine tolerable misstatement. Tolerable misstatement is a 
planning concept and is related to the auditor’s preliminary esti­
mates of materiality levels in such a way that tolerable misstate­
ment, combined for the entire audit plan, does not exceed those 
estimates (see appendix C).
2 This simplistic model is based on the statistical theory underlying PPS sampling, which is 
described in chapter 6. The factors presented are based on certain judgments and may differ as 
auditors’ judgments differ in the circumstances.
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e. Assess the risk that other substantive procedures (for example, 
analytical procedures) designed to test the same assertion will fail to 
detect a material misstatement in the particular assertion(s).
(1) Maximum—no other substantive procedures are performed to 
test the same assertion(s).
(2) Moderate—other substantive procedures that are performed to 
test the same assertion(s) are expected to be moderately effective 
in detecting material misstatements in those assertion(s).
(3) Low—other substantive procedures that are performed to test 
the same assertion(s) are expected to be highly effective in 
detecting material misstatements in those assertion(s).
f. Estimate the population’s recorded amount after deducting any 
items that will be examined 100 percent.
g. Select the appropriate assurance factor from table 5.3 and estimate 
the sample size using the following formula:
Population’s recorded amount x assurance factor = Sample size 
Tolerable misstatement
h. Adjust the sample size estimate to reflect any differences in efficiency 
between the nonstatistical approach and the statistical approach 
underlying this model. In practice, auditors typically adjust the 
sample size from 10 percent to 50 percent if the sample is not selected 
in a statistically efficient manner.
Table 5.3
Assurance Factors
Assessment of Inherent 
and Control Risk
Risk That Other Substantive Procedures Will 
Fail to Detect a Material Misstatement
Slightly Below 
Maximum Maximum Moderate Low
Maximum
Slightly below maximum
Moderate
Low
3.0 
2.7 
2.3
2.0
2.7
2.4
2.1
1.6
2.3
2.0
1.6
1.2
2.0
1.6
1.2
1.0
Note: For a discussion of these qualitative assessments of control risk, see the 
AICPA Audit Guide titled Consideration of Internal Control in a Financial 
Statement Audit, 1996.
5.19 If, for example, the auditor is designing a sample for a test of 
accounts receivable with a recorded amount of $190,000, he or she can use this 
model to estimate an appropriate sample size. To do so, the auditor identifies 
those items he or she wishes to examine 100 percent, which in this case are a 
dozen items with a total recorded amount of $70,000. The remaining items, 
with a total recorded amount of $120,000, are subject to sampling. If the auditor
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determines the tolerable misstatement as $4,000 (see appendix C); assesses 
the combination of inherent and control risk as “slightly below the maximum”; 
and assesses the risk that other substantive procedures will fail to detect a 
material misstatement as “moderate,” the sample size can be estimated as 
follows:
$120,000 x 2.0 = 60 sampling units 
$ 4,000
5.20 The calculation of sixty sampling units is based on a stratified 
sampling approach. The sample size would be appropriate if the auditor uses 
such an approach in selecting the sample (see chapter 6 on selecting a sample 
using the systematic selection method). Stratification is particularly important 
to increasing the efficiency of the sample. If the nonstatistical sample design is 
planned without stratification, the auditor should increase the sample size.
Selecting the Sample
5.21 The auditor should select the sample so that it can be expected to be 
representative of the population from which it has been selected. Before 
selecting the sample, the auditor generally identifies individually significant 
items. The auditor may then select the sample from the remaining items using 
the systematic selection method (see chapter 6), which automatically stratifies 
the sample, or he or she may stratify the remaining items into groups and 
allocate the sample size accordingly. For example, the accounts receivable 
balance may include some large dollar balances and many small dollar bal­
ances. In that case, the auditor might design the sample to include two groups: 
one of large dollar balances and one of small dollar balances. Table 5.4 shows 
such groups.
Table 5.4
Allocating the Sample Size
Recorded
______________________ Groups_______________________ Items_____Amount
Recorded amount from $100 to $1,000 150 $86,000
Recorded amount up to $100 1,500 $34,000
5.22 The auditor should allocate a portion of the sample to each group. In 
general, the sample results can provide the auditor with greater assurance if 
the allocation results in a proportionately larger sample size for the large dollar 
group than for the small dollar group. For example, after considering the 
factors in this section, the auditor might determine the appropriate sample size 
to be sixty customer balances. If the large dollar group and the small dollar 
group include recorded amounts of $86,000 and $34,000, respectively, the 
auditor might select forty sampling units from the large dollar group and the 
remaining twenty sampling units from the small dollar group. The auditor 
should select the sampling units from each group by any method that can be 
expected to result in a representative sample of that group.
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Evaluating the Sample Results
Projecting the Misstatement
5.23 SAS No. 39 (AICPA, Professional Standards, vol. 1, AU sec. 350.26) 
states, “The auditor should project the misstatement results of the sample to 
the items from which the sample was selected.” The auditor can project the 
amount of misstatement found in a nonstatistical sample to estimate the 
amount of misstatement in the population by any one of several methods. This 
section describes two acceptable methods.
5.24 One method of projecting the amount of misstatement found in a 
nonstatistical sample is to divide the amount of misstatement in the sample by 
the fraction of the total dollars in the population included in the sample. For 
example, an auditor might have selected a sample that includes 10 percent of 
the recorded amount of the accounts receivable balance. If the auditor has 
found $100 of misstatement in the sample, his or her best estimate of misstate­
ment in the population would be $1,000 ($100 ÷ 10 percent). This method does 
not require an estimate of the number of sampling units in the population.
5.25 Under another method, the auditor projects the average difference 
between the audited and the recorded amounts of each item in the sample to 
all items constituting the population. For example, the auditor might have 
selected a nonstatistical sample of 100 items. If the auditor found $200 of 
misstatement in the sample, the average difference between the audited and 
recorded amounts for items in the sample is $2 ($200 ÷ 100). The auditor can 
then estimate the amount of misstatement in the population by multiplying 
the total number of items in the population (in this case, 5,000 items) by the 
average difference of $2 for each sample item. The auditor’s estimate of the 
misstatement in this population is $10,000 (5,000 x $2).
5.26 The two methods just described will give identical results if the 
sample includes the same proportion of items in the population as the propor­
tion of the population’s recorded amount included in the sample. If the propor­
tions are different, the average amount of a sample item is generally different 
from the average amount of an item in the population. If the difference is 
significant, the auditor chooses between the approaches on the basis of his or 
her understanding of the magnitude and distribution of misstatements in the 
population. For example, if the auditor expects that the amount of misstate­
ment relates closely to the size of an item, he or she ordinarily uses the first 
approach. On the other hand, if the auditor expects the misstatements to be 
relatively constant for all items in the population, he or she ordinarily uses the 
second approach.
5.27 If the auditor designed the sample by separating the items subject to 
sampling into groups, he or she should project the misstatement results of each 
group separately and then calculate an estimate of misstatement in the popu­
lation by summing the individually projected amounts from each group. The 
auditor should also add to the projected amount of misstatement any misstate­
ment found in the individually significant items that were examined 100 
percent.
Considering Sampling Risk
5.28 According to SAS No. 39 (AICPA, Professional Standards, vol. 1, AU 
sec. 350.26), the—
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Total projected misstatement [for a sample] should be compared with the 
tolerable misstatement for the account balance or class of transactions, and 
appropriate consideration should be given to sampling risk. If the total pro­
jected misstatement is less than tolerable misstatement for the account balance 
or class of transactions, the auditor should consider the risk that such a result 
might be obtained even though the true monetary misstatement for the popu­
lation exceeds tolerable misstatement. For example, if the tolerable misstate­
ment in an account balance of $1 million is $50,000 and the total projected 
misstatement based on an appropriate [size] sample. . .  is $10,000, [the auditor 
might] be reasonably assured that there is an acceptably low sampling risk that 
the true monetary misstatement for the population exceeds tolerable misstate­
ment. On the other hand, if the total projected misstatement is close to [or 
exceeds] the tolerable misstatement, the auditor [would generally] conclude 
that there is an unacceptably high risk that the [true] misstatements in the 
population exceed the tolerable misstatement.
5.29 The auditor using nonstatistical sampling uses his or her experience 
and professional judgment in making such an evaluation. However, when the 
projected misstatement is neither very close to tolerable misstatement nor very 
far from tolerable misstatement, the auditor may have to give especially 
careful consideration to determine whether there is an unacceptably high risk 
that the true misstatement exceeds tolerable misstatement. If the projected 
misstatement exceeds the auditor’s expectation of the amount of misstatement 
in the account, the auditor would generally conclude that there is an unaccept­
ably high risk that the true misstatement exceeds the tolerable misstatement.
5.30 Occasionally, the sample results might not support acceptance of the 
recorded amount because the sample is not representative of the population, 
even though the sample was selected in a manner that was expected to be 
representative of the population. When the auditor believes that the sample 
might not be representative of the population, he or she might select additional 
sampling units to try to obtain a sufficiently representative sample or perform 
alternative procedures as an aid in determining whether the recorded amount 
of the population is misstated.
5.31 If the sample results do not support the recorded amount of the 
population and the auditor believes the recorded amount might be misstated, 
the auditor considers the misstatement along with other audit evidence in 
evaluating whether the financial statements may be materially misstated. The 
auditor ordinarily suggests that the entity investigate the misstatements and, 
if appropriate, adjust the recorded amount.
Considering Qualitative Characteristics
5.32 In addition to evaluating the frequency and amounts of monetary 
misstatements, the auditor should consider the qualitative aspects of the 
misstatements. These include (1) the nature and cause of misstatements, such 
as whether they result from fraud or errors, which may arise from misunder­
standing of instructions or carelessness and (2) the possible relationship of 
misstatements to other phases of the audit. The discovery of fraud ordinarily 
requires a broader consideration of possible implications than does the discov­
ery of an error.
Nonstatistical Sampling Case Study
5.33 Sarah Jones of Jones & Co., CPAs, designed a nonstatistical sample 
to test the existence and gross valuation of the December 31, 20XX, accounts
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receivable balance of Short Circuit, Inc., an electrical supply company that is 
a new client of Jones & Co. For the year ended December 31, 20XX, Short 
Circuit had sales of approximately $25 million. As of December 31, there were 
905 accounts receivable, with debit balances aggregating $4.25 million. These 
balances ranged from $10 to $140,000. There were also forty credit balances 
aggregating $5,000.
5.34 Sarah Jones made the following decisions:
• The results of her tests of controls supported an assessed level of 
inherent and control risk of slightly below the maximum for the 
assertions of existence and gross valuation of accounts receivable.
• The preliminary assessment of overall planning materiality is 
$187,500, and known and likely misstatement is estimated to be 
$62,500, thus, tolerable misstatement is $125,000 (see appendix C). 
Of the $62,500, Sarah expects a $35,000 misstatement of accounts 
receivable.
• The credit balances in accounts receivable would be tested separately 
as accounts payable.
• The balance for each selected customer would be confirmed.
5.35 The following is some additional information:
• The population contained five balances of more than $50,000, which 
totaled $500,000. Jones decided to examine these five balances 100 
percent and exclude them from the population to be sampled. The 
population also contained 900 other debit balances, which totaled 
$3.75 million.
• Through analytical procedures, Jones obtained reasonable assurance 
that all shipments were billed and that no material understatements 
of receivables existed.
• Jones performed no other substantive procedures on the assertions of 
existence and gross valuation of accounts receivable (with the same 
objectives as confirmation).
Determining the Sample Size
5.36 Considering the following factors, Jones determined the sample size.
1. Variation in the population. Jones separated the population into 
two groups based on the recorded amounts of the items constituting 
the population. The first group consisted of 250 balances equal to or 
greater than $5,000 (total recorded amount of $2.5 million), and the 
second group consisted of the remaining balances that were less than 
$5,000 (total recorded amount of $1.25 million).
2. Assurance factor. Jones used the nonstatistical sampling table to 
arrive at a 2.7 assurance factor. She selected this factor based on an 
assessed level of inherent and control risk slightly below the maxi­
mum and because she did not plan any other substantive tests to 
achieve the same objectives.
3. Tolerable misstatement. As indicated previously, the amount of 
tolerable misstatement adjusted for expected misstatement was 
determined to be $125,000.
4. Estimated misstatement. Jones considered expected misstatement 
in developing tolerable misstatement as described previously.
AAG-SAM 5.36
52 Audit Sampling
5.37 Jones used the following nonstatistical formula to estimate sample
size:
$3,750,000 x 2.7 = 81 accounts 
$ 125,000
5.38 She also decided to divide the sample between the two groups in a 
way that was approximately proportional to the recorded amounts of the 
accounts in the groups. Accordingly, Jones selected fifty-four of the eighty-one 
customer balances from the first group (balances with recorded amounts equal 
to or greater than $5,000) and the remaining twenty-seven customer balances 
from the second group (balances with recorded amounts under $5,000).
Evaluating the Sample Results
5.39 Jones mailed confirmation requests to each of the eighty-one custom­
ers whose balances had been selected and to each of the five customers selected 
in the 100 percent examination group. Seventy-one of the eighty-six confirma­
tion requests were completed and returned to her. She was able to obtain 
reasonable assurance through alternative procedures that the fifteen customer 
balances that were not confirmed were bona fide receivables and were not 
misstated. Of the seventy-one responses, only three customers indicated that 
their balances were overstated. Jones investigated these balances further and 
concluded that they were, indeed, misstated. She determined that the mis­
statements resulted from ordinary misstatements in the accounting process. 
The sample was summarized as shown in table 5.5.
Table 5.5
Group
Sample Summary
Recorded Audited 
Recorded Amount of Amount o f Amount of 
Amount Sample Sample Overstatement
100% examination 
Over $5,000 
Under $5,000
$ 500,000 $ 500,000 $ 499,000 $1,000
2,500,000 739,000 732,700 6,300
1,250,000 62,500 61,750 750
$4,250,000 $1,301,500 $1,293,450 $8,050
5.40 Jones observed that the sample included 29.56 percent of the dollar 
amount of the over-$5,000 group but only 27.00 percent of the items included 
in that group. She also observed that the sample included 5 percent of the 
dollar amount of the under-$5,000 group but only 3.86 percent of the items 
included in that group. On the basis of the above computations, Jones believed 
that the two methods of projecting sample results described in this section 
might yield different results. She considered the misstatements found and 
concluded that the amount of misstatement in the population was more likely 
to correlate to the total dollar amount of items in the population than to the 
number of items in the population. Therefore, Jones separately projected the 
amount of misstatement found in each group of the sample by dividing the 
amount of misstatement in the group by the fraction of total dollars from the 
population group that was included in the sample. For the over-$5,000 group,
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she had calculated that the sample included 29.56 percent ($739,000 -s- 
$2,500,000) of the group’s recorded amount. She projected the sample results 
for that group to the population by dividing the amount of misstatement in the 
sample by 29.56 percent. She calculated the projected misstatement to be 
approximately $21,300 ($6,300 ÷ 29.56 percent). Similarly, Jones had calcu­
lated that the sample for the under-$5,000 group included 5 percent ($62,500 
$1,250,000) of the group’s recorded amount and that the projected misstate­
ment was $15,000 ($750 ÷ 5 percent). Therefore, the total projected misstate­
ment from the items sampled was $36,300 ($21,300 + $15,000). Management 
of Short Circuit, Inc., agreed to correct the known misstatements of $7,050, 
resulting in remaining projected misstatement of $29,250.
5.41 Jones compared the projected misstatement from the items sampled 
($29,250) with her $35,000 expectation of misstatement of accounts receivable 
and decided that the results were as she expected. She then compared the total 
projected misstatement of $29,250 with the $125,000 tolerable misstatement 
and decided that there was an acceptably small risk that she would have 
obtained the sample results had the recorded amount of the accounts receiv­
able balance been misstated by more than the tolerable misstatement (of 
$125,000). In other words, even the addition of a reasonable allowance for 
sampling risk to her projected misstatement would not have resulted in a total 
exceeding tolerable misstatement. Jones investigated the nature and cause of 
the misstatements and determined that, as they resulted from clerical error, 
they were not indicative of additional audit risk.
5.42 Jones concluded that the sample results supported the recorded 
amount of the accounts receivable balance. However, she did aggregate the 
projected misstatement from the sample results with other known and likely 
misstatements to evaluate whether the financial statements taken as a whole 
might have been materially misstated. The items she examined 100 percent 
were not subject to sampling. Therefore, any misstatements from these items 
represented known misstatements. Because Short Circuit, Inc., agreed to 
correct the $1,000 misstatement, there was no need to consider these items in 
evaluating whether the financial statements taken as a whole may have been 
materially misstated.
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Chapter 6 
Probability-Proportional-to-Size Sampling
6.01 This chapter discusses a statistical sampling approach calledprobability- 
proportional-to-size (PPS) sampling.
6.02 As discussed in chapter 2, attributes sampling is generally used to 
reach a conclusion about a population in terms of a rate of occurrence. Vari­
ables sampling is generally used to reach conclusions about a population in 
terms of a dollar amount. PPS sampling is a method that uses attributes 
sampling theory to express a conclusion in dollar amounts rather than as a rate 
of occurrence.1 Variations of PPS sampling are known as dollar-unit sampling, 
cumulative monetary amount sampling, and combined attributes variables 
sampling.
Selecting a Statistical Approach
6.03 Both statistical approaches to sampling for substantive testing— 
classical variables sampling and PPS—can provide sufficient evidential matter 
to achieve the auditor’s objective. However, in some circumstances PPS sam­
pling may be more practical to use than classical variables sampling.
Advantages
6.04 The advantages of PPS sampling are as follow:
• PPS sampling is generally easier to use than classical variables 
sampling. Because PPS sampling is based on attributes sampling 
theory, the auditor can easily calculate sample sizes and evaluate 
sample results manually or with the assistance of tables. Sample 
selection can be performed with the assistance of either a computer 
program or a calculator.
• The size of a PPS sample is not based on any measure of the estimated 
variation of audited amounts. The size of a classical variables sample 
is based on the variation, or standard deviation, of the characteristic 
of interest shared by the items in the total population (see the discus­
sion in chapter 7). PPS sampling does not require direct consideration 
of the standard deviation of dollar amounts to determine the appro­
priate sample size.
• PPS sampling automatically produces a stratified sample because 
items are selected in proportion to their dollar amounts. The auditor 
using classical variables sampling usually needs to stratify the popu­
lation to reduce the sample size.
• The PPS systematic sample selection described in this guide automat­
ically identifies any item that is individually significant if its amount 
exceeds the sampling interval.
1 A probability-proportional-to-size (PPS) sample may be evaluated using a classical variables 
sampling approach, which is not frequently used by auditors and is beyond the scope of this guide. 
For further information, see Donald Roberts, Statistical Auditing (New York: AICPA, 1978), pp. 
116-19.
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• If the auditor expects no misstatements, a PPS sampling approach 
usually results in a smaller sample size than a classical variables 
sampling approach.
• A PPS sample can be designed more easily and sample selection can 
begin before the complete population is available.
6.05 Some of the circumstances in which PPS sampling may be especially 
useful include the following:
• Accounts receivable when unapplied credits are not significant
• Loans receivable (for example, real estate mortgage loans, commercial 
loans, and installment loans)
• Investment securities
• Inventory price tests in which the auditor anticipates relatively few 
differences
• Fixed-asset additions
Disadvantages
6.06 The disadvantages of PPS sampling are as follow:
• The general approach to PPS sampling includes an assumption that the 
audited amount of a sampling unit should not be less than zero or greater 
than the recorded amount. If the auditor anticipates understatements or 
situations in which the audited amount will be less than zero, a PPS 
sampling approach will require special design considerations.
• If an auditor identifies understatements in a PPS sample, evaluation 
of the sample requires special considerations.
• Selection of zero or negative balances requires special design consid­
erations. For example, if the population to be sampled is accounts 
receivable, the auditor may need to segregate credit balances into a 
separate population. If examination of zero balances is important to 
the auditor’s objectives, he or she would need to test them separately 
because zero balances are not subject to PPS selection.
• When misstatements are found, PPS evaluation may overstate the 
allowance for sampling risk at a given risk level. As a result, the 
auditor may be more likely to reject an acceptable recorded amount 
for the population.
• The auditor usually needs to add through the population for the PPS 
selection procedure illustrated in this guide. However, adding through 
the population usually will not require significant additional audit 
effort because the related accounting records are typically stored 
electronically.
• As the expected amount of misstatement increases, the appropriate 
PPS sample size increases. In these circumstances the PPS sample 
size can become larger than the corresponding sample size for classical 
variables sampling.
6.07 Some of the circumstances in which PPS sampling might not be the 
most cost-effective approach include the following:
• Accounts receivable in which a large number of unapplied credits exist
• Inventory test counts and price tests for which the auditor anticipates 
a significant number of audit differences or misstatements that can be 
both understatements and overstatements
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• Conversion of inventory from first in, first out to last in, first out
• Any application in which the primary objective is to estimate inde­
pendently the amount of an account balance or class of transactions
Using PPS Sampling
6.08 Although chapter 4 provided the general considerations in using 
sampling for substantive tests, this chapter describes additional factors the 
auditor should consider when using PPS sampling.2
Defining the Sampling Unit
6.09 PPS sampling applies attributes sampling theory to reach dollar- 
amount conclusions by selecting sampling units proportional to their size. 
Essentially, PPS sampling gives each individual dollar in the population an 
equal chance of selection. As a practical matter, however, the auditor does not 
examine an individual dollar within the population. For illustrative purposes, 
a number of auditors think of each dollar as a hook that snags the entire 
balance or transaction that contains it. The auditor examines the balance or 
transaction that includes the selected dollar. The balance or transaction that 
the auditor examines is called a logical unit.
6.10 PPS sampling helps the auditor direct the audit effort toward larger 
balances or transactions. The name for this sampling approach is derived from 
the concept that each balance or transaction in the population has a probability 
of selection proportional to its recorded dollar amount.
Selecting the Sample
6.11 This section discusses systematic selection.3 This method is easy to 
apply when selecting a sample from either manually maintained or computer­
ized records. Systematic selection involves dividing the population into equal 
groups of dollars and selecting a logical unit from each group. Each group of 
dollars is a sampling interval.
6.12 To use the systematic selection method, the auditor selects a random 
number between one and the sampling interval, inclusive. This number is the 
random start. The auditor then begins adding the recorded amounts of the 
logical units throughout the population. The first logical unit selected is the one 
that contains the dollar amount corresponding to the random start. The 
auditor then selects each logical unit containing every nth dollar thereafter (n 
represents the sampling interval). For example, if an auditor uses a sampling 
interval of $5,000, he or she selects a random number between $1 and $5,000, 
inclusive, such as the 2,000th dollar, as the random start. Then the 7,000th 
dollar ($2,000 + $5,000), then the 12,000th dollar ($2,000 + $5,000 + $5,000), 
and every succeeding nth (in this case, 5,000th) dollar is selected until the entire 
population has been subject to sampling. The auditor therefore examines the 
logical units that contain the 2,000 , 7,000th, and 12,000th dollars and so on.
2 A PPS sampling approach can also be used for performing tests of controls. A PPS sampling 
approach would provide evidence in terms of dollar amounts of transactions containing deviations 
rather than rates of deviation. In that case, the feature of interest is deviations from a prescribed 
control.
3 For a discussion of other PPS selection methods, see Roberts, Statistical Auditing, pp. 21—23.
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6.13 Because every dollar has an equal chance of being selected, logical 
units having more dollars (that is, a larger recorded amount) have a greater 
chance of being selected. Conversely, smaller logical units have a smaller 
chance of being selected. All logical units with dollar amounts equal to or 
greater than the sampling interval are certain to be selected under the system­
atic selection method. A logical unit that is one-half the size of the sampling 
interval has a 50 percent probability of being selected.
6.14 If the recorded amount of a logical unit exceeds the sampling inter­
val, the logical unit might be selected more than once. If that happens, the 
auditor ignores the repeat selection and considers the logical unit only once 
when evaluating the sample results. Because logical units with recorded 
amounts greater than the sampling interval might be selected more than once, 
the actual number of logical units examined might be less than the computed 
sample size. That consideration is included in the evaluation method described 
in this chapter.
6.15 Items in the population with negative balances require special con­
sideration. One way of accomplishing this is to exclude them from the selection 
process and test them separately.
6.16 If the selection is to be done manually, the auditor can use a calcula­
tor in the following manner:
1. Clear the calculator.
2. Subtract the random start.
3. Begin adding the recorded amounts of logical units in the population, 
obtaining a subtotal after the addition of each succeeding logical unit. 
Items with negative balances should be excluded. The first logical 
unit that makes the subtotal zero or positive is selected as part of the 
sample. The auditor lists, or segregates, selected logical units from 
the remaining population.
4. After each selection, subtract the sampling interval as many times 
as necessary to make the subtotal negative again.
5. Continue adding the logical units as before, selecting all items that 
cause the subtotal to equal zero or become positive.
6.17 A summary of the sample selection process is shown in exhibit 6.1, 
“Systematic Selection Flowchart.”
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6.18 The auditor should reconcile the total recorded amount of logical 
units accumulated on the calculator to a control total of the recorded amount 
of the population. Generally, the auditor adds (1) the balance shown on the 
calculator, (2) the random start, and (3) the sampling interval multiplied by 
the number of times it was subtracted on the calculator. The total should be 
the control total for positive amounts.
Determining the Sample Size
6.19 As discussed in the preceding section, the auditor selecting a PPS 
sample divides the population into uniform groups of dollars, called sampling 
intervals, and selects a logical unit from each sampling interval. Therefore, the 
number of selections is equivalent to the recorded amount of the population 
divided by the sampling interval.4
  Recorded amount of the populationSample size = ----------------------------------—-----------
Sampling interval
6.20 Because the recorded amount of a given population is constant, the 
determination of an appropriate PPS sample size is a function of the sampling 
interval specified by the auditor.
No Misstatements Expected
6.21 The size of an appropriate sampling interval is related to the audi­
tor’s consideration of the risk of incorrect acceptance and the auditor’s assess­
ment of tolerable misstatement. Some auditors calculate the appropriate 
sampling interval by dividing tolerable misstatement by a factor that corre­
sponds to the risk of incorrect acceptance. The factor is known as the reliability 
factor. Some reliability factors are presented in table 6.1.
Table 6.1
Reliability Factors
Approximate Risk 
of Incorrect Acceptance Factor
____________ (%)______________________ Reliability Factor
37 1
14 2
5 3
6.22 For example, if the auditor assesses the tolerable misstatement as 
$15,000 and the risk of incorrect acceptance as 5 percent, the sampling interval 
is calculated to be $5,000 ($15,000 ÷ 3). If the recorded amount of the popula­
tion is $500,000, the sample size is 100 ($500,000 $5,000).
4 Because logical units with recorded amounts greater than the sampling interval may be 
selected more than once, the actual number of logical units examined may be less than the calculated 
sample size. That consideration is included in the evaluation method described in this chapter.
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6.23 Appendix D, table D.1, “Reliability Factors for Misstatements of 
Overstatement,” provides reliability factors for some commonly used risks of 
incorrect acceptance. The appropriate row to use with the guidance in this 
subsection, “No Misstatements Expected,” is the row with zero number of 
overstatement misstatements.
Misstatements Expected
6.24 When planning a PPS sample, the auditor controls the risk of incor­
rect rejection by making an allowance for expected misstatements in the 
sample. The auditor specifies a desired allowance for sampling risk so that the 
estimate of projected misstatement plus the allowance for sampling risk will 
be less than or equal to tolerable misstatement.
6.25 If the auditor expects misstatements, the use of the reliability factor 
is modified. When misstatements are expected, the auditor can (1) subtract the 
effect of expected misstatement from tolerable misstatement and calculate the 
sampling interval using the method described for sample-size determination 
where no misstatements are expected5 or (2) convert the tolerable misstate­
ment and the expected amount of misstatement into percentages of the popu­
lation’s recorded amount and use a sample size for the equivalent rates shown 
in the sample-size table based on attributes sampling theory (see table 5.2).
6.26 As an example of the first method, an auditor using PPS sampling 
might have assessed tolerable misstatement as $15,000 and the desired risk of 
incorrect acceptance as 5 percent. In addition, the auditor may expect approxi­
mately $3,000 of misstatement in the population to be sampled. The expected 
effect of the misstatements should be subtracted from the $15,000 tolerable 
misstatement. The effect is calculated by multiplying the expected misstate­
ment, in this case $3,000, by an appropriate expansion factor. Table D.2 of 
appendix D provides approximate expansion factors for some commonly used 
risks of incorrect acceptance. It gives an approximate expansion factor of 1.6 
for a 5 percent risk of incorrect acceptance; therefore, the effect is $4,800 
($3,000 x 1.6). The auditor subtracts the $4,800 effect from the $15,000 
tolerable misstatement and divides the resulting $10,200 ($15,000 -  $4,800) 
by the appropriate reliability factor for applications in which no misstatements 
are expected, in this case a reliability factor of three. The sampling interval in 
this example is $3,400 ($10,200 3). Therefore, when the population’s recorded 
amount of $500,000 from the previous example is used, the sample size 
increases to 147 ($500,000 ÷ $3,400).
6.27 Because PPS sampling is based on attributes theory, the second 
method is to refer directly to the statistical sample-size tables for tests of 
controls (see appendix A, table A.1). This results in a more exact calculation of 
the sample size than does use of the approximate expansion factors in table
D.2, appendix D. The auditor converts the tolerable misstatement and the 
expected amount of misstatement into percentages of the population’s recorded 
amount and uses a sample size for the equivalent rates shown in the table. For 
example, if the auditor is designing a PPS sampling application for a popula­
tion with a recorded amount of $500,000, he or she might have assessed 
tolerable misstatement as $15,000 and expected $2,500 of misstatement in the 
population. The auditor would calculate tolerable misstatement to be 3 percent 
($15,000 ÷ $500,000) of the recorded amount and the expected misstatement to
5 As the expected misstatement approaches tolerable misstatement, this method tends to 
overstate sample size.
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be 0.5 percent ($2,500 $500,000) of the recorded amount. The sample size for 
a 5 percent risk of assessing control risk too low (see appendix A, table A.1) is 
157, where the tolerable misstatement is 3 percent and the expected misstate­
ment rate is 0.5 percent. The auditor then determines the sampling interval to 
be $3,184 ($500,000 ÷ 157). If the auditor calculated a percentage of expected 
misstatement that is not shown on the table, he or she would generally 
interpolate in the table. In the example, if the expected misstatement was 
$3,000 (0.6 percent of the recorded amount), the appropriate sample size 
interpolated from table A.1 would be 178. The sampling interval would be 
$2,808 ($500,000 ÷178). Similarly, if the auditor were to calculate a percent for 
tolerable misstatement that is not shown on the table, he or she would 
interpolate the approximate sample size. The auditor then would calculate the 
sampling interval by dividing the recorded amount by the sample size.
Evaluating the Sample Results
6.28 The auditor using PPS sampling should project the misstatement 
results of the sample to the population from which the sample was selected and 
calculate an allowance for sampling risk. If no misstatements are found in the 
sample, the misstatement projection is zero dollars and the allowance for 
sampling risk is less than or equal to the tolerable misstatement used in 
designing the sample. If no misstatements are found in the sample, the auditor 
can generally conclude, without making additional calculations, that the re­
corded amount of the population is not overstated by more than the tolerable 
misstatement at the specified risk of incorrect acceptance.
6.29 If misstatements are found in the sample, the auditor needs to 
calculate a projected misstatement and an allowance for sampling risk. This 
guide illustrates one means of calculating projected misstatement and an 
allowance for sampling risk that is appropriate for PPS samples selected using 
the method described in this chapter. The discussion of this method is limited 
to overstatements because the PPS approach is designed primarily for over­
statements. If understatements are a significant consideration, the auditor 
should decide whether a separate test designed to detect understatements is 
appropriate.
6.30 The auditor’s approach to calculating the projected misstatement 
and an allowance for sampling risk depends on whether the misstatements are 
equal to or less than the recorded amount of the logical unit.
Sample Evaluation With 100 Percent Misstatements 
Projected Misstatement
6.31 Because each selected dollar represents a group of dollars, the per­
centage of misstatement in the logical unit represents the percentage of 
misstatement or tainting in a sampling interval. For example, if the sampling 
interval is $5,000 and a selected account receivable with a recorded amount of 
$100 has an audit amount of zero dollars ($100 misstatement is 100 percent of 
the recorded amount), the projected misstatement of that sampling interval is 
$5,000 (100 percent x $5,000). If the same account receivable had an audited 
amount of $30 ($70 misstatement is 70 percent of the recorded amount), the 
projected misstatement of that sampling interval would be $3,500 (70 percent 
x $5,000). If a logical unit equals or exceeds the sampling interval, the projected
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misstatement is the actual amount in misstatement for the logical unit. The 
auditor adds the projected misstatements for all sampling intervals to calcu­
late the total projected misstatement for the population.
Upper Limit on Misstatement
6.32 When evaluating a PPS sample, the auditor calculates an upper 
limit on misstatement equal to the projected misstatement found in the sample 
plus an allowance for sampling risk. The auditor uses either a computer 
program or a table of reliability factors as an aid in calculating the upper limit 
on misstatement. The first two columns shown in table 6.2, “Five Percent Risk 
of Incorrect Acceptance,” are from table D.1, “Reliability Factors for Misstate­
ments of Overstatement,” in appendix D.
Table 6.2
Five Percent Risk of Incorrect Acceptance
Number of Reliability Incremental
Overstatements Factor Changes in Factor
0 3.00 —
1 4.75 1.75
2 6.30 1.55
3 7.76 1.46
4 9.16 1.40
5 10.52 1.36
6.33 The third column is the difference between the reliability factor for 
a specific number of overstatements and that of its predecessor.
6.34 If no misstatements are found in the sample, the upper limit on 
misstatements equals the reliability factor for no misstatements at a given risk 
of incorrect acceptance multiplied by the sampling interval.
Upper limit on misstatement = Reliability factor x sampling interval
6.35 This upper limit, also referred to as basic precision, represents the 
minimum allowance for sampling risk inherent in the sample. For example, if 
the auditor specified a 5 percent risk of incorrect acceptance, used a $5,000 
sampling interval, and found no misstatements, the upper limit on misstate­
ments equals $15,000 (3 x $5,000). Because no misstatements were found, the 
projected misstatement is zero, and the allowance for sampling risk equals the 
upper limit on misstatement.
6.36 However, if two misstatements were found in the sample (for exam­
ple, recorded accounts receivable balances of $10 and $20 were each found to 
have an audited amount of zero), the auditor would calculate the upper limit 
on misstatement by multiplying the reliability factor for the actual number of 
misstatements found, at the given risk of incorrect acceptance, by the sampling 
interval. The upper limit is $31,500 (6.3 x $5,000). The $31,500 represents a 
projected misstatement of $10,000 (two misstatements at 100 percent x $5,000) 
and, therefore, an allowance for sampling risk of $21,500 ($31,500 -  $10,000).
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6.37 If the logical units in which the 100 percent misstatements occurred 
were equal to or larger than the sampling interval (for example, $15,000 and 
$20,000 instead of the $10 and $20 misstatements in the previous example), 
the upper limit on misstatement would equal (1) the known misstatements in 
the logical units equal to or greater than the sampling interval plus (2) the 
allowance for sampling risk. In this example, the upper limit would equal 
$35,000 ($15,000 + $20,000) plus $15,000 (3 x $5,000), or a total of $50,000. The 
auditor should add this result to the misstatements discovered in any other 
items examined 100 percent.
Sample Evaluation With Less Than 100 Percent Misstatements
6.38 In many sampling applications, the auditor identifies misstatements 
in which the logical unit is not completely incorrect. In these situations, the 
tainting is less than 100 percent.
Projected Misstatement When Taintings Occur
6.39 To project misstatements when taintings occur, the auditor deter­
mines the percentage of misstatement in the logical unit and multiplies this 
percentage by the sampling interval. For example, if a receivable balance with 
a recorded amount of $100 has an audit amount of $50, the auditor would 
calculate a 50 percent tainting ($50 ÷ $100). A tainting percentage is calculated 
for all logical units except those that have recorded amounts equal to or greater 
than the sampling interval. The auditor multiplies the tainting percentage by 
the sampling interval to calculate a projected misstatement. By adding the 
sum of all projected misstatements to the actual misstatement found in the 
logical units equal to or greater than the sampling interval, the auditor 
calculates the total projected misstatement. For example, six misstatements 
might have been identified in the sample. Table 6.3 shows how the auditor 
would calculate the total projected misstatement.
Table 6.3
Calculation of Total Projected Misstatement
A B C D E F
Projected
Recorded Audit Misstatement Tainting Sampling Misstatement 
Amount Amount (A -B )  (C÷A) Interval (D  x  E)
$ 100 $ 25
1,000 950
500 250
50 0
10 9
10,000 9,000
$ 75 75%
50 5%
250 50%
50 100%
1 10%
1,000 N/A*
$5,000 $ 3,750
5,000 250
5,000 2,500
5,000 5,000
5,000 500
N/A* 1,000
$13,000Total projected misstatement
The logical unit is greater than the sampling interval. Therefore, the projected 
misstatement equals the actual misstatement.
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Upper Limit on Misstatements When Taintings Occur
6.40 The allowance for sampling risk when taintings occur includes both 
the basic precision and an incremental allowance resulting from the occurrence 
of misstatements. To calculate that incremental allowance, the auditor divides 
the misstatements into two groups: (1) those occurring in logical units less than 
the sampling interval and (2) those occurring in logical units equal to or greater 
than the sampling interval. In the preceding example, the first five misstate­
ments are in the first group, and the last misstatement is in the second group.
6.41 Misstatements occurring in logical units equal to or greater than the 
sampling interval have no allowance for sampling risk associated with them 
because all logical units of this size have been examined. Sampling risk exists 
only when sampling takes place.
6.42 One approach to calculating the allowance for sampling risk is to 
rank the projected misstatements by percentage of tainting and calculate the 
incremental allowance for sampling risk for each misstatement by (1) multi­
plying the projected misstatement for each misstatement occurring in a logical 
unit that is less than the sampling interval by the incremental change in the 
reliability factor and (2) subtracting the related projected misstatement. In the 
preceding example the auditor could rank the estimates of misstatements as 
shown in table 6.4. The $19,253 represents $12,000 in projected misstatement 
and $7,253 in additional allowance for sampling risk.
Table 6.4
Calculating the Allowance for Sampling Risk
Incremental Projected Error Plus 
Projected Changes in Incremental Allowance 
Error_______Reliability Factor_______ for Sampling Risk
$ 5,000 1.75 $ 8,750
3,750 1.55 5,813
2,500 1.46 3,650
500 1.40 700
250 1.36 340
$12,000 $19,253
6.43 To calculate the upper limit on misstatement, the auditor adds the 
$19,253 to two components: (1) the basic precision and (2) the misstatements, 
if any, occurring in logical units equal to or greater than the sampling interval. 
In the example, the basic precision was calculated to be $15,000 (3 x $5,000) 
and the misstatement occurring in logical units equal to or greater than the 
sampling interval is $1,000. The upper limit on misstatement is $35,253 
($19,253 + $15,000 + $1,000).
6.44 The sample results can be summarized as follow:
1. The sample contains an actual misstatement of $1,426.
2. The total projected misstatement is $13,000.
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3. The total allowance for sampling risk is $22,253.
4. Therefore, there is a 5 percent risk that the recorded amount is 
overstated by more than $35,253.
Quantitative Considerations
6.45 In general, if the upper limit on misstatements is less than the 
tolerable misstatement, the sample results will support the conclusion that the 
population is not misstated by more than tolerable misstatement at the speci­
fied risk of incorrect acceptance. If the upper limit on misstatement exceeds 
tolerable misstatement, the sample results might have been obtained because 
they do not reflect the auditor’s expectation of misstatement. In designing a 
PPS sampling application, the auditor makes an assumption about the amount 
of misstatement in the population. If the sample results do not support the 
auditor’s expectation of misstatement because more misstatement exists in the 
population than was expected, the allowance for sampling risk will not be 
adequately limited. The auditor can then use either of these methods:
1. Examine an additional representative sample from the chosen popu­
lation. Because of the mechanics of a PPS sampling application, some 
auditors use an additional number of sampling units equal to that of 
the original sample size.6
2. Perform additional substantive tests directed toward the same audit 
objective. This reliance on other tests would allow the auditor to 
accept a greater risk of incorrect acceptance for the sampling appli­
cation. Recalculating the allowance for sampling risk with the 
greater risk of incorrect acceptance will not change the point esti­
mate of the population, but it will move the end of the range closer 
to that estimate.
6.46 Also, the sample results might not support acceptance of the re­
corded amount because, although the auditor selects a sample that is expected 
to be representative of the population, the sample might not be representative 
of the population. For example, if all the related evidential matter contradicts 
the sample evidence, the auditor might suspect that the sample is not repre­
sentative of the population. When the auditor believes that the sample may not 
be representative of the population, he or she examines additional sampling 
units or performs alternative procedures to determine whether the recorded 
amount of the population is misstated.
6.47 If the sample results do not support the recorded amount of the 
population and the auditor believes the recorded amount is misstated, the 
auditor should consider the misstatement along with other audit evidence 
when evaluating whether the financial statements taken as a whole may be 
materially misstated. In this situation, the auditor would ordinarily suggest 
that the entity investigate the misstatements and, if appropriate, adjust the 
recorded amount. After adjustment, if the upper limit on misstatement is less 
than the tolerable misstatement, the sample results would support the conclu­
sion that the adjusted population is not misstated by more than tolerable 
misstatement at the specified risk of incorrect acceptance.
6 To select a sample in this circumstance, the auditor divides the original sampling interval in 
half and, using the resulting sum, begins selecting the expanded sample by using the same random 
start. If that random start exceeds the new sampling interval, the auditor subtracts the new 
sampling interval from the original random start. This results in a sample consisting of the original 
sample plus additional sampling units. The complexities of alternative methods of expanding the 
sample are beyond the scope of this guide.
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Qualitative Considerations
6.48 In addition to evaluating the frequency and amounts of monetary 
misstatements, the auditor should consider the qualitative aspects of misstate­
ments. These considerations are discussed in chapter 4.
PPS Sampling Case Study
6.49 Thaddeus Andrews of Andrews, Baxter & Co., is the auditor of the 
EZ Credit Bank. Andrews designed a sampling application to test EZ Credit’s 
commercial loans receivable balance as of September 30, 20XX. The balance of 
commercial loans receivable was $5 million as of September 30, 20XX. Andrews 
expected little, if any, misstatement to exist in the commercial loans receivable 
balance because of the bank’s effective controls over loan transactions. If any 
misstatements did exist, Andrews believed that they would be overstatements. 
As a result, Andrews decided that PPS sampling would be an appropriate 
sampling approach to use.
6.50 Andrews decided to confirm all selected commercial loans receivable 
with the bank’s customers. He felt that a misstatement of $55,000 or more in 
the commercial loans receivable balance, when combined with misstatements 
in other accounts, might result in materially misstated financial statements. 
As a result, he set the tolerable misstatement for the sampling application at 
$55,000. Because Andrews assessed control risk at the maximum and per­
formed some analytical procedures to test the commercial loans receivable, he 
determined that a 10 percent risk of incorrect acceptance was appropriate.
6.51 Andrews assumed some misstatement in the account balance when 
calculating the appropriate sample size. He used an expected misstatement of 
$10,000 when he designed his sampling application. Although this resulted in 
a somewhat larger sample size, expecting some misstatement when determin­
ing the sample size also reduced the possibility that he would have to extend 
the sampling application.
Selecting the Sample
6.52 Andrews calculated the appropriate sampling interval as follows:
Tolerable misstatement $55,000
Expected misstatement $10,000
Multiplied by expansion factor for a 10 percent risk of 
incorrect acceptance (see appendix D, table D.1) x 1.5
Less expected effect of misstatements 15,000
Tolerable misstatement adjusted for expected 
misstatements $40,000
Divided by reliability factor for no expected 
misstatements for a 10 percent risk of incorrect
acceptance (see appendix D, table D.1) 2.31
Sampling interval $17,316
6.53 Andrews then calculated the approximate sample size by dividing 
the recorded amount of the commercial loans receivable by the sampling 
interval. The calculated sample size was 289 ($5,000,000 $17,316). Andrews
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did not need to identify the commercial loans that individually exceeded the 
tolerable misstatement of $55,000 because the systematic selection method he 
used would be certain to select all logical units with recorded amounts greater 
than or equal to the $17,316 sampling interval. Andrews manually selected his 
sample on a calculator as follows:
1. He cleared the calculator.
2. He subtracted a random start between $1 and $17,316, inclusive.
3. He began adding the recorded amounts of logical units in the popu­
lation, obtaining a subtotal after the addition of each succeeding 
logical unit. The first logical unit that made the subtotal zero or 
positive was selected as part of the sample.
4. After each selection, he subtracted the sampling interval of $17,316 
as many times as necessary to make the subtotal negative again.
5. He continued adding the logical units as before, selecting all items 
that caused the subtotal to become zero or positive.
6.54 The selected sample included 281 customer balances rather than the 
289 originally calculated because three accounts were larger than $17,316 and 
were included in the items examined 100 percent.
Evaluating the Sample Results
6.55 Andrews mailed confirmation requests to each of the 281 customers 
whose commercial loan balances had been selected. Two hundred of the 281 
confirmation requests were completed and returned to him. Andrews was able 
to obtain reasonable assurance through alternative procedures that the re­
maining eighty-one balances were bona fide receivables and were not mis­
stated. Of the 200 responses, only two indicated that the recorded balances 
were overstated.
6.56 Andrews calculated the projected misstatement as shown in table
6.5.
Table 6.5
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Andrews's Calculation of Projected Misstatement
A B C D E F
Misstate­
ment
Number
1
2
Recorded
Amount
$9,000
500
Audit
Amount
$8,100
480
Misstatement
(A -B )
4900
20
Tainted
(C+A)
10%
4%
Projected
Sampling
Interval
$17,316
$17,316
Misstate-
ment
$1,732
693
$2,425Total projected misstatement
6.57 He then calculated an allowance for sampling risk. The allowance 
consisted of two parts: the basic precision and the incremental allowance.
Sampling interval $17,316
Multiplied by reliability factor for a 10 percent risk of
incorrect acceptance x 2.31
Basic precision $40,000
6.58 The incremental allowance was calculated as follows:
Misstatement Projected Incremental Projected Misstatement 
Number Misstatement Factor x Incremental Factor
1 $1,732 1.58 $2,737
2 693 1.44 998 
$2,425 $3,735
Less projected misstatement 2,425
Incremental allowance $1,310
6.59 Andrews compared the total projected misstatement plus an allow­
ance for sampling risk, $43,735 ($2,425 + $40,000 + $1,310), with the tolerable 
misstatement of $55,000. Because the total projected misstatement plus the 
allowance for sampling risk was less than tolerable misstatement, he con­
cluded that the sample results supported the recorded amount of the commer­
cial loans receivable. Andrews also concluded that the overstatements were 
due to ordinary misstatements in the accounting process and that they did not 
require him to modify his planned substantive procedures. However, he aggre­
gated the projected misstatement from the sample results with other known 
and likely misstatements when he evaluated whether the financial statements 
taken as a whole were materially misstated.
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7.01 This chapter describes several classical variables techniques and 
some of the special factors to be considered by an auditor applying these 
techniques.
7.02 Classical variables sampling techniques use normal distribution 
theory to evaluate selected characteristics of a population on the basis of a 
sample of the items constituting the population. The design of a classical 
variables sampling approach involves mathematical calculations that tend to 
be complex and difficult to apply manually. Because auditors generally use 
computer programs to assist them in determining sample sizes and evaluating 
sample results for classical variables sampling applications, it is not essential 
for auditors to know mathematical formulas to use these methods. Conse­
quently, such formulas are not provided in this guide.
Chapter 7
Classical Variables Sampling
Selecting a Statistical Approach
7.03 Both statistical approaches to sampling for substantive testing— 
classical variables sampling and probability-proportional-to-size (PPS) sampling— 
can provide sufficient evidential material to achieve the auditor’s objective. 
However, in some circumstances, classical variables sampling might be more 
practical to use than PPS sampling.
Advantages
7.04 The advantages of classical variables sampling include the following:
• If there are many differences between recorded and audited amounts, 
classical variables sampling might meet the auditor’s objectives with 
a smaller sample size.
• Classical variables samples may be easier to expand if that becomes 
necessary.
• Selection of zero balances generally does not require special sample 
design considerations. If examining zero balances is important to the 
auditor’s objectives, the auditor using PPS sampling needs to design 
a separate test of zero balances because the PPS method of sample 
selection described in this guide does not allow for selection of zero 
balances.
• Inclusion of negative balances in the evaluation of a classical variables 
sample generally does not require special considerations. A PPS sam­
ple might need to be designed with special considerations to include 
negative balances in the sample evaluation.
Disadvantages
7.05 The disadvantages of a classical variables sampling approach in­
clude the following:
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• Classical variables sampling is more complex than PPS sampling. 
Generally, an auditor needs the assistance of computer programs to 
design an efficient classical variables sample and to evaluate sample 
results.
• To determine a sample size for a classical variables sample, the auditor 
must have an estimate of the standard deviation of the characteristic 
of interest in the population. Because the auditor generally does not 
know this information when designing a sample, he or she determines 
the appropriate sample size based on an estimate of this standard 
deviation. This estimate might be difficult or time-consuming to make. 
In some applications, if the population is maintained on a computer 
file and the auditor is able to analyze the file using computer-assisted 
audit techniques, he or she may be able to measure the standard 
deviation of the recorded amounts as a reasonable estimate of the 
standard deviation of the audited amounts. This estimate may also be 
based on the standard deviation of a pilot sample or the auditor’s prior 
knowledge of the population.
• When there are (1) either very large items or very large differences 
between recorded and audited amounts in the population and (2) the 
sample size is not large, the normal distribution theory may not be 
appropriate. As a result, the auditor might accept an unacceptable 
recorded amount of the population more often than the desired risk of 
incorrect acceptance.
7.06 The auditor considers the advantages and disadvantages of classical 
variables sampling when deciding which approach to use. Some circumstances 
in which a classical variables approach may be especially useful include—
• Accounts receivable when a large number of unapplied credits exist.
• Inventory test counts and price tests in which the auditor anticipates 
a significant number of audit differences.
• Conversion of inventory from first in, first out to last in, first out.
• Applications for which the objective is to estimate independently the 
amount of the account balance or class of transactions.
Types of Classical Variables Sampling Techniques
7.07 There are three classical variables sampling methods discussed in 
this section: the mean-per-unit, difference, and ratio approaches.
Mean-per-Unit Approach
7.08 When using this approach, the auditor estimates a total population 
amount by calculating an average audited amount for all items in the sample 
and multiplying that average amount by the number of items constituting the 
population. For example, an auditor has selected 200 items from a population 
of 1,000 inventory items. After determining the correct purchase price and 
recalculating price-quantity extensions, the auditor determines the average 
audited amount for items in the sample by totaling the audited amounts of the 
200 sampling units and dividing by 200, which equals $980. The estimated 
inventory balance is then calculated as $980,000 ($980 x 1,000). Using normal 
distribution theory based on the variability of the audited amounts in the 
sample, the auditor also calculates an allowance for sampling risk.
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Difference Approach
7.09 When using this approach, the auditor calculates the average differ­
ence between audited and recorded amounts of the sample items and projects 
that average difference to the population. For example, an auditor has exam­
ined 200 items from a population of 1,000 inventory items. The total recorded 
amount for the population is $1,040,000. The auditor compares the audited 
amount with the recorded amount for each of the 200 sampling units and 
accumulates the difference between the recorded amounts ($208,000) and the 
audited amounts ($196,000)—in this case $12,000. The difference of $12,000 is 
divided by the number of sample items (200) to yield an average difference of 
$60. The auditor then multiplies the average difference by the number of items 
in the population to calculate a total difference of $60,000 ($60 x 1,000) 
between the recorded amount and audited amount. Because the total recorded 
amount of the sampling units is greater than the total audited amount, the 
difference is subtracted from the total recorded amount to obtain an estimated 
inventory balance of $980,000. The auditor also calculates an allowance for 
sampling risk using normal distribution theory based on the variability of the 
differences between the recorded amount and the audited amount of the 
sampling units.
Ratio Approach
7.10 When using this approach, the auditor calculates the ratio between 
the sum of the audited amounts and the sum of the recorded amounts of the 
sample items and projects this ratio to the population. The auditor estimates 
the total population amount by multiplying the total recorded amount for the 
population by the same ratio. If the auditor had used the ratio approach in the 
previous example, the ratio of the sum of the sample’s audited amounts to the 
sum of the sample’s recorded amounts would have been 0.94 ($196,000 ÷ 
$208,000). The auditor would multiply the total recorded amount for the 
population by this ratio (0.94) to obtain an estimate of the inventory balance of 
$978,000 ($1,040,000 x 0.94). The auditor would also calculate an allowance for 
sampling risk using normal distribution theory based on the extent and 
magnitude of the differences.
Selecting a Classical Variables Approach
7.11 Chapter 4 provided the general considerations in using audit sam­
pling for substantive tests. This section describes additional factors the auditor 
should consider when using classical variables sampling for a substantive test.
The Ability to Design a Stratified Sample
7.12 As discussed in chapter 4, the auditor can reduce sample size by 
effectively stratifying a population. The mean-per-unit approach requires sam­
ple sizes for an unstratified population that may be too large to be cost-effective 
for ordinary audit applications. There are circumstances, however, when the 
auditor might efficiently use an unstratified sampling approach. For example, 
stratification might not significantly reduce sample size for the ratio or the 
difference approach.
The Expected Number of Differences Between the Audited and 
Recorded Amounts
7.13 Both the ratio and the difference approaches require that differences 
between the audited and recorded amounts exist in the sample. If no differences
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exist between the audited and recorded amounts of the sample items, the 
mechanics of the formula underlying each of these methods leads to the 
erroneous conclusion that the allowance for sampling risk is zero—that is, 
there is no sampling risk. Such a conclusion is erroneous because sampling risk 
always exists unless the auditor examines all items constituting the popula­
tion. There is some disagreement about how many differences are necessary to 
estimate accurately the allowance for sampling risk for a sample using either 
the ratio or difference approach. A minimum of twenty to fifty differences has 
been suggested. If the auditor decides to use a statistical approach and expects 
to find only a few differences, he or she should consider such alternative 
approaches as mean-per-unit sampling or PPS sampling.
The Available Information
7.14 In addition to sample size, all the classical variables approaches 
require different information for the population or for each stratum, if strati­
fied sampling is used. To use the mean-per-unit approach, the auditor needs to 
know the total number of items in each stratum and an audited amount for 
each sampling unit. Both the ratio and the difference approaches require an 
audited amount and recorded amount for each sampling unit. The recorded 
amount may be developed from the entity’s normal recordkeeping system (for 
example, the inventory shown by the perpetual records), or it may be any 
amount developed by the entity for each item in the population (for example, 
the entity’s priced inventory). In both approaches the auditor needs to know 
the recorded amount for the total population and the total number of items in 
the population. Additionally, the auditor needs to obtain reasonable assurance 
that the entity has properly accumulated the recorded amounts of the items in 
the population. In the mean-per-unit method, estimation of the total popula­
tion amount corrects for accumulation misstatements, but it does not in the 
other two methods. Therefore, in the ratio and the difference methods, the 
auditor usually performs a test independent of the sampling application. For 
example, the auditor can use a computer-assisted audit test to foot the recorded 
amounts of the items in the population. However, accumulation is a concept 
broader than footing. Tests of accumulation also should include tests for 
duplication of sampling units, omission of sampling units, and other misstate­
ments that may cause the actual total of all the sampling units to be different 
from the entity’s total.
7.15 Depending on the circumstances, many auditors prefer to use either 
the difference or the ratio approach. These methods are generally more effi­
cient than the mean-per-unit approach because the difference and the ratio 
procedures generally require smaller sample sizes to achieve the same results. 
The more information an auditor has about the population and the sampling 
units, the greater his or her efficiency in evaluating the sample.
Determining the Sample Size
7.16 The mathematical calculations necessary for designing a classical 
variables sampling approach, including the calculation of an appropriate sam­
ple size, tend to be complex and difficult to apply manually. Because auditors 
usually use computer programs to determine appropriate sample sizes for 
classical variables sampling applications, they generally do not need to know 
these mathematical formulas to use these methods.
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Considering Variation Within the Population
7.17 Chapter 4 discussed the effect variation in the population had on 
sample size. The sample size required for a classical variables sampling 
application increases as the variation becomes greater. In general, any change 
in the variation in the population affects the sample size by the square of the 
relative change. For example, the unstratified sample size for a given risk of 
incorrect acceptance, population size, tolerable misstatement, and amount of 
variation in the population has been determined to be 100. If the amount of 
variation were twice the original amount, the sample size necessary to meet 
the auditor’s objectives would be four times the original sample size (in this 
case, a sample size of 400).
7.18 If an auditor designs an unstratified mean-per-unit sampling appli­
cation, the appropriate sample size might be too large to be cost-effective for 
most audit applications. The auditor can reduce the effect of this variation by 
stratifying the population.
7.19 The optimal number of strata depends on the circumstances. After a 
certain point, division of the population into additional strata has a diminish­
ing effect on the variation within each stratum. The auditor should consider 
the additional costs of dividing the population into more strata in relation to 
the resulting reduction of the overall sample size.
7.20 Stratification can be performed on computerized records with the 
assistance of programs designed for such audit applications. Stratification can 
be more time-consuming when the auditor has to select the sample manually. 
In some circumstances, auditors subjectively determine strata boundaries 
based on their knowledge of the population’s composition. Some auditors 
believe it is usually not cost-effective to manually divide a population into more 
than two or three strata. In those cases, the auditor then estimates the 
variation for each stratum, uses the tolerable misstatement and risk of incor­
rect acceptance for the population to calculate the sample size, and allocates a 
portion of the sample size to each stratum.
Calculating the Sample Size
7.21 Auditors consider tolerable misstatement and the risk of incorrect 
acceptance when determining sample size. In addition, they may also find it 
practical to consider explicitly the risk of incorrect rejection. Some computer 
programs for classical variables sampling applications allow the auditor to 
specify these factors when calculating a sample size. Other computer programs 
do not allow the auditor to directly specify the tolerable misstatement, the risk 
of incorrect acceptance, and the risk of incorrect rejection directly. Instead, 
they ask the auditor to specify a confidence level and a desired precision (the 
latter also known as desired allowance for sampling risk). For this type of 
computer program, the confidence level is the complement of the risk of 
incorrect rejection and not the risk of incorrect acceptance. For example, if the 
auditor wishes to specify a 20 percent risk of incorrect rejection, he or she 
enters an 80 percent confidence level. The auditor determines a desired allow­
ance for sampling risk by relating the tolerable misstatement and the risk of 
incorrect acceptance to a given level of the risk of incorrect rejection. Appendix 
E, table E.1, “Ratio of Desired Allowance for Sampling Risk to Tolerable 
Misstatement,” illustrates the relationship of these factors to determine the 
appropriate desired allowance for sampling risk.
7.22 In planning a classical variables sampling application, for example, the 
auditor might wish to specify a tolerable misstatement of $10,000, a 5 percent
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risk of incorrect acceptance, and a 10 percent risk of incorrect rejection. If the 
computer program he or she is using asks for a confidence level and a desired 
allowance for sampling risk to be indicated, the auditor specifies a 90 percent 
confidence level (the complement of the 10 percent risk of incorrect rejection) 
and determines the appropriate desired allowance for sampling risk using 
table E.1 in appendix E. The ratio of the desired allowance for sampling risk to 
tolerable misstatement for a 5 percent risk of incorrect acceptance and a 10 
percent risk of incorrect rejection is 0.50. The auditor calculates the desired 
allowance for sampling risk by multiplying this ratio by the tolerable misstate­
ment. In this case, the desired allowance for sampling risk is $5,000 ($10,000 
x 0.50).
7.23 The size of the sample required to achieve the auditor’s objective is 
affected by changes in his or her allowance for sampling risk. The sample size 
required to achieve this at a given risk of incorrect rejection for a given 
population increases as the auditor specifies a smaller desired allowance for 
sampling risk. In general, any change in the desired allowance for sampling 
risk affects the sample size by the square of the relative change. For example, 
the sample size for a given desired allowance for sampling risk may be one 
hundred. If this allowance for sampling risk is reduced by one-half, the sample 
size would be four times the original sample size.
7.24 To protect against the possibility that the normal distribution theory 
might not be appropriate, some auditors use rules of thumb concerning sample 
sizes for classical variables samples. One rule of thumb is to set the minimum 
sample size (by stratum and in total) equal to what would have been selected 
using the PPS approach described in chapter 6, assuming no misstatements 
are expected. Another rule of thumb is to establish minimum sample sizes, for 
example, fifty to one hundred sampling units per application.
Evaluating the Sample Results
7.25 Each of the classical variables approaches to sampling provides the 
auditor with an estimated amount of the account balance or class of transac­
tions being examined. As indicated previously, the difference between this 
estimated amount and the entity’s recorded amount is the projected misstate­
ment. Each approach also provides the auditor with an allowance for sampling 
risk (also referred to as achieved precision). Because of the complexities 
involved, many auditors use computer programs to calculate the estimated 
amount of the population and the allowance for sampling risk when evaluating 
a classical variables sample.
7.26 According to Statement on Auditing Standards (SAS) No. 39, Audit 
Sampling (AICPA, Professional Standards, vol. 1, AU sec. 350), the auditor 
should compare total projected misstatement with tolerable misstatement for 
the population and consider the sampling risk. The comparison of projected 
misstatement with tolerable misstatement and the consideration of sampling 
risk are generally considered together in a decision model when the auditor 
evaluates the results of a classical variables sample.
7.27 For computer programs that give an allowance for sampling risk 
related to the risk of incorrect acceptance, the auditor accepts the population’s 
recorded amount when the absolute value of the projected misstatement is less 
than or equal to the tolerable misstatement minus the achieved allowance for 
sampling risk.
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7.28 For computer programs that provide an allowance for sampling risk 
related to the risk of incorrect rejection, the decision process is more complex. 
This approach to measuring the allowance for sampling risk is consistent with 
the guidance in appendix E.
7.29 Although the population’s recorded amount may occasionally be 
outside the range of the audit estimate plus or minus the allowance for 
sampling risk, the sample results may be acceptable based on the auditor’s 
consideration of the risk of incorrect acceptance associated with the achieved 
results. If (1) the acceptable level for the risk of incorrect rejection is not larger 
than twice the risk of incorrect acceptance and (2) the difference between the 
recorded amount and the far end of the range (based on the achieved allowance 
related to incorrect rejection) is less than tolerable misstatement, the sample 
results support the recorded amount of the population. If (1) the acceptable 
level for the risk of incorrect rejection is larger than twice the risk of incorrect 
acceptance or (2) the difference between the recorded amount and the far end 
of the range is greater than tolerable misstatement, the sample results might 
not support the recorded amount of the population. This might require recom­
putation of the results.
7.30 The sample results, for example, might have yielded an allowance 
for sampling risk that was related to the risk of incorrect rejection and smaller 
than the desired allowance for sampling risk specified by the auditor when the 
sample size was calculated. For example, an auditor has calculated a sample 
size based on a 5 percent risk of incorrect acceptance and a 10 percent risk of 
incorrect rejection. She has assessed tolerable misstatement to be $10,000 for 
a population with a recorded amount of $150,000 and has specified a desired 
allowance for sampling risk of $5,000. In evaluating the sample results, the 
auditor might determine that the audit estimate of the population on the basis 
of a classical variables sample is $145,000 with a $3,000 achieved allowance 
related to the risk of incorrect rejection (that is, the audit estimate is $145,000 
plus or minus $3,000). Although the recorded amount of $150,000 is outside the 
range of the audit estimate, the auditor still finds that the sample results 
support the recorded amount because the risk of incorrect rejection is not 
larger than twice the risk of incorrect acceptance, and the difference between 
the recorded amount and the far end of the range is less than tolerable 
misstatement. (See exhibit 7.1.)
Exhibit 7.1 
Acceptance Range
Achieved 
allowance for 
sampling risk
Achieved 
allowance for 
sampling risk
Recorded
amount
$142,000
Point
estimate
$145,000 $148,000 $150,000
 
$8,000
(Less than tolerable misstatement of $10,000)
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7.31 The same type of analysis can be used if the achieved allowance for 
sampling risk relates to the risk of incorrect acceptance. When using this 
approach, the auditor recomputes the allowance for sampling risk. Because of 
the facts in this specific example, the allowance for sampling risk related to the 
risk of incorrect acceptance is also $3,000. Therefore, the results are acceptable 
because the absolute value of the projected misstatement ($5,000) is less than 
the tolerable misstatement minus the achieved allowance for sampling risk 
($10,000 -  $3,000 = $7,000).
7.32 If the difference between the recorded amount and the far end of the 
range were greater than tolerable misstatement, the sample results might 
have been obtained due to one of the following:
• The sample results yielded an allowance for sampling risk larger than 
specified by the auditor because the sample size was too small.
• The sample was not representative of the population.
• The recorded amount was misstated by an amount greater than 
tolerable misstatement.
7.33 However, if the variation of the characteristic of interest exceeds the 
auditor’s estimate, the sample results might not adequately limit the allow­
ance for sampling risk. Generally, the auditor using a computer program to 
perform a classical variables application can ascertain if this has occurred by 
comparing the standard deviation used to determine sample size with the 
standard deviation calculated as part of the evaluation of the sample results. 
When evaluating the sample results, if the standard deviation calculated is 
greater than the standard deviation used to determine sample size, the allow­
ance for sampling risk might not be adequately controlled. In this example, the 
audit estimate of the population (based on a classical variables sample) might 
be $145,000, with an allowance for sampling risk of $10,000 (that is, $145,000 
plus or minus $10,000). Because the difference between the recorded amount 
($150,000) and the far end of the range ($135,000) is greater than the tolerable 
misstatement of $10,000, the sample results do not support acceptance of the 
recorded amount.
7.34 If the allowance for sampling risk has not been adequately limited, 
the auditor may choose either of these options:
1. Examine additional randomly selected sampling units. The audi­
tor should calculate the additional sample size using a revised 
estimate of the variation in the population. The total number of 
sampling units in the additional sample combined with the origi­
nal sample can be expected to adequately limit the allowance for 
sampling risk.
2. Perform additional substantive tests directed toward the same audit 
objective. The additional reliance on other tests would allow the 
auditor to accept a greater risk of incorrect acceptance for the 
sampling application. Recalculating the allowance for sampling risk 
with the greater risk of incorrect acceptance does not change the 
point estimate of the population, but it does move the ends of the 
range closer to that estimate.
7.35 Although the auditor selects a sample in such a way that it can be 
expected to be representative of the population, occasionally the sample might 
not be typical of the whole. Thus, the sample results might not support 
acceptance of the population’s recorded amounts. The auditor might have reason
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to believe that the sample is not representative of the population if, for 
example, (1) the results of a mean-per-unit sample do not support the recorded 
amount of the population even though no misstatements were found in the 
sample or (2) all the other related evidential matter contradicts the sample 
evidence. In either of these situations, the auditor might suspect, among other 
possibilities, that the sample consists of items with small or large amounts 
that are not representative of the population. In such cases, the auditor might 
examine additional sampling units or perform alternative procedures to deter­
mine whether the recorded amount of the population is misstated.
7.36 If the sample results do not support the recorded amount of the 
population and the auditor believes that the recorded amount may be mis­
stated, he or she should consider the misstatement along with other audit 
evidence when evaluating whether the financial statements are materially 
misstated. Ordinarily, the auditor should suggest that the entity investigate 
the misstatements and, if appropriate, adjust the recorded amount. If the 
difference between the adjusted recorded amount and the far end of the range 
is less than the tolerable misstatement, the sample results would support the 
conclusion that the population, as adjusted, is not misstated by more than 
tolerable misstatement.
7.37 In addition to evaluating the frequency and amounts of monetary 
misstatements, the auditor should consider the qualitative aspects of misstate­
ments. These considerations are discussed in chapter 4.
Classical Variables Sampling Case Study
7.38 ABC Co., a distributor of household products, is audited by Smith, 
Stein & Co., CPAs. Alexandra Stein of Smith, Stein & Co., decided to design a 
classical variables statistical sample to test the pricing of ABC Co.’s inventory 
as part of the audit of the company’s June 30, 20XX, financial statements. For 
the year ended June 30, 20XX, ABC Co.’s inventory, which consisted of approxi­
mately 2,700 different items, had a recorded amount of $3,207,892.50.
7.39 Stein decided that the results of her consideration of ABC Co.’s 
internal control supported an assessed level of control risk at a moderate level 
for the assertion of valuation of inventories. She also decided that a misstate­
ment of $45,000 or more in the inventory balance, when combined with 
misstatements in other accounts, would result in the financial statements 
being materially misstated.
7.40 Stein chose a classical variables sampling approach because, on the 
basis of the prior year’s audit, (1) she expected the account to contain both 
overstatements and understatements and (2) the accounting records had been 
maintained on a computer. She had computer software to analyze the account­
ing records and assist her in designing and evaluating the sample.
7.41 Stein obtained reasonable assurance that inventory quantities were 
recorded properly by observing ABC Co.’s physical inventory as o f June 30, 
20XX, and applying cutoff procedures. She planned to perform some analytical 
procedures on the inventory account to obtain further assurance that both the 
quantities and pricing were reasonable. Although Stein expected to find some 
misstatements, she did not expect to find enough misstatements to use either 
a ratio or a difference sampling approach. Therefore, she decided to design a 
mean-per-unit statistical sample.
AAG-SAM 7.41
80 Audit Sampling
7.42 The approximately 2,700 items of ABC Co.’s inventory balance had 
a wide range of recorded amounts, from approximately $20 to $7,500 per item. 
Stein decided to stratify the items constituting the balance to reduce the effect 
that variation in recorded amounts had on the determination of sample size. 
She identified nine items whose recorded amounts each exceeded $4,500. 
Those items were examined 100 percent and were not to be included in the 
items subject to sampling.
7.43 Using professional judgment, Stein decided that a 30 percent risk of 
incorrect acceptance was appropriate for this test because of the moderately 
assessed level of control risk and the moderate reliance she intended to place 
on other planned substantive tests related to the assertion of valuation of the 
inventory account. In calculating the sample size, Stein also decided to specify 
a 5 percent risk of incorrect rejection to provide a sample size that would be 
large enough to allow for some misstatement.
7.44 Because ABC Co.’s inventory records were maintained on a com­
puter, Stein was able to use a computer program to assist her in stratifying the 
June 30, 20XX, inventory and in selecting an appropriate sample. The com­
puter program divided the items subject to sampling into ten strata and 
calculated an appropriate sample size for each stratum (see exhibit 7.2). The 
overall sample size calculated by the program, based on the risk levels and 
tolerable misstatement specified by Stein, was 209 (see exhibit 7.2). The total 
sample size of 209 consisted of 200 items selected from the population subject 
to sampling and nine items examined 100 percent. Stein tested the pricing of 
the 209 inventory items and identified six misstatements: five in the sample of 
200 and one overstatement in the nine items examined 100 percent.
7.45 Stein used another computer program to assist her in calculating a 
projected misstatement and an allowance for sampling risk for the sample. That 
program calculated a projected misstatement for each stratum and a total pro­
jected misstatement and allowance for sampling risk for the entire sample at the 
30 percent risk of incorrect acceptance she had specified (see exhibit 7.3). The total 
projected misstatement was $16,394.48 ($3,207,892.50 -  $3,191,498.02).
7.46 Because the total projected misstatement of $16,394.48 in the inven­
tory balance ($14,394.48 projected from the population subject to sampling 
plus $2,000 of misstatement identified in the items examined 100 percent) plus 
a $21,222.11 allowance for sampling risk (see exhibit 7.3) was less than the 
$45,000 tolerable misstatement for the inventory balance, Stein concluded that 
the sample results supported ABC Co.’s recorded amount of inventory. How­
ever, she aggregated the projected misstatement from the sample with other 
known and likely misstatements when she evaluated whether the financial 
statements taken as a whole were materially misstated.
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Exhibit 7.2
Inventory Sample-Size Report 
ABC Co. 
June 3 0 , 20XX
Stratum
Number
Stratum 
Low Range
Stratum 
High Range
Total Items 
in Stratum
Standard
Deviation
Sample
Size
1 0 236 420 62.38 21
2 237 450 409 65.06 21
3 451 663 390 62.23 19
4 664 911 356 68.65 19
5 912 1,260 308 101.21 24
6 1,261 1,698 187 123.70 18
7 1,699 2,441 127 212.92 21
8 2,442 3,116 144 181.52 21
9 3,117 3,555 205 113.52 19
10 3,556 4,500 148 145.71 17
100% 4,500 — 9 — 9
Recorded amount 
of population 
Total sampling 
units in population 
Total sample size
The sample was calculated based on
3,207,892.50 the following specifications:
2,695 Tolerable misstatement 45,000 
209 Risk of incorrect acceptance 30 
Risk of incorrect rejection .05 
Lower 100 percent cutoff 0
Upper 100 percent cutoff 4,500
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Audit Sampling
Inventory Sample-Evaluation Report 
ABC Co. 
June 3 0 , 20XX
Misstatements 
Located in Audit
Audit
Recorded Amount Amount
1 $ 1,250.00 $ 350.00
2 200.00 360.00
3 600.00 240.00
4 510.00 650.00
5 320.00 319.00
6 7,550.00 5,550.00
TOTAL $10,430.00 $7,469.00
Variables test evaluation
Recorded amount o f 3,207,892.50 can be accepted as correct given the tolerable 
misstatement originally specified if the risk of incorrect acceptance of 0.30 for 
this test remains appropriate after considering the results of other auditing
procedures.
Estimated total amount 3,191,498.02
Allowance for sampling risk 21,222.11
Sampling units in population 2,695
Sample size 209
Tolerable misstatement 45,000.00
Risk of incorrect acceptance .30
Risk of incorrect rejection .05
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Appendix A 
Statistical Sampling Tables for Tests 
o f Controls
A.1 Four tables appear at the end of this appendix to assist the auditor in 
planning and evaluating a statistical sample of a fixed size for a test of 
controls.1 They are as follows:
Table A.1 Statistical Sample Sizes for Tests of Controls—5 Percent
Risk of Assessing Control Risk Too Low 
Table A.2 Statistical Sample Sizes for Tests of Controls—10 Percent
Risk of Assessing Control Risk Too Low 
Table A.3 Statistical Sampling Results Evaluation Table for Tests of
Controls—Upper Limits at 5 Percent Risk of Assessing 
Control Risk Too Low 
Table A.4 Statistical Sampling Results Evaluation Table for Tests of
Controls—Upper Limits at 10 Percent Risk of Assessing 
Control Risk Too Low
Using the Tables
A.2 Chapter 3, “Sampling in Tests of Controls,” discusses the factors that 
the auditor needs to consider when planning an audit sampling application for 
a test of controls. For statistical sampling, the auditor needs to specify explic­
itly (1) an acceptable level of the risk of assessing control risk too high, (2) the 
tolerable rate, and (3) the expected population deviation rate. This appendix 
includes tables for 5 percent and 10 percent levels of risk of assessing control 
risk too low. Either a table in another reference on statistical sampling or a 
computer program is necessary if the auditor desires another level of risk of 
assessing control risk too low.
A.3 The auditor selects the table for the acceptable level of risk of assess­
ing control risk too low and then reads down the expected population deviation 
rate column to find the appropriate rate. Next the auditor locates the column 
corresponding to the tolerable rate. The appropriate sample size is shown 
where the two factors meet.
A.4 In some circumstances, tables A.1 and A.2 can be used to evaluate the 
sample results. The parenthetical number shown next to each sample size is 
the expected number of deviations to be found in the sample. The expected 
number of deviations is the expected population deviation rate multiplied by 
the sample size. If the auditor finds that number of deviations or fewer in the 
sample, he or she can conclude that at the desired risk of assessing control risk 
too low, the projected deviation rate for the population plus an allowance for 
sampling risk is not more than the tolerable rate. In these circumstances the 
auditor need not use table A.3 or A.4 to evaluate the sample results.
1 Auditors using a sequential sampling plan should not use these tables for designing or 
evaluating the sample application. See the discussion of sequential sampling in appendix B.
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A.5 If more than the expected number of deviations are found in the 
sample, the auditor cannot conclude that the population deviation rate is less 
than the tolerable rate. Accordingly, the test would not support his or her 
planned assessment of control risk. However, the sample might support some 
lesser assessment.
A.6 If the number of deviations found in the sample is not the expected 
number of deviations shown in the parentheses in tables A.1 or A.2, and the 
auditor wishes to calculate the maximum deviation rate in the population, he 
or she can evaluate the sample results using either table A.3 for a 5 percent 
acceptable risk of assessing control risk too low or table A.4 for a 10 percent 
acceptable risk of assessing control risk too low. Space limitations do not allow 
tables A.3 and A.4 to include evaluations for all possible sample sizes or for all 
possible numbers of deviations found. If the auditor is evaluating sample 
results for a sample size or number of deviations not shown in these tables, he 
or she can use either a table in another reference on statistical sampling or a 
computer program. Alternatively, the auditor might interpolate between sam­
ple sizes shown in these tables. Any error due to interpolation should not be 
significant to the auditor’s evaluation. If the auditor wishes to be conservative, 
he or she can use the next smaller sample size shown in the table to evaluate 
the number of deviations found in the sample.
A.7 The auditor selects the table applicable to the acceptable level of risk 
of assessing control risk too low and then reads down the sample-size column 
to find the appropriate sample size. Next the auditor locates the column 
corresponding to the number of deviations found in the sample. The projection 
of the sample results to the population plus an allowance for sampling risk 
(that is, the maximum population deviation rate) is shown where the two 
factors meet. If this maximum population deviation rate is less than the 
tolerable rate, the test supports the planned assessment of control risk.
A.8 The auditor using nonstatistical sampling for tests of controls uses 
his or her professional judgment to consider the factors described in chapter 3 
in determining sample sizes. The relative effect of each factor on the appropri­
ate nonstatistical sample size is illustrated in chapter 3 and is summarized in 
exhibit A.1.
Applying Nonstatistical Sampling
Exhibit A.1
Determining Sample Sizes
Factor General Effect on Sample Size
Tolerable rate increase (decrease) 
Risk of assessing control risk too 
low increase (decrease)
Expected population deviation 
rate increase (decrease) 
Population size
Smaller (larger) 
Smaller (larger)
Larger (smaller)
Virtually no effect
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A.9 Neither SAS No. 39, Audit Sampling (AICPA, Professional Stand­
ards, vol. 1, AU sec. 350), nor this guide requires the auditor to compare the 
sample size for a nonstatistical sampling application with a corresponding 
sample size calculated using statistical theory. However, in applying profes­
sional judgment to determine an appropriate nonstatistical sample size for test 
of controls, an auditor might find it helpful to be familiar with the tables in this 
appendix. The auditor using these tables as an aid in understanding relative 
sample sizes for tests of controls will need to apply professional judgment in 
reviewing the risk levels and expected population deviation rates in relation to 
sample sizes. For example, an auditor designing a nonstatistical sampling 
application to test compliance with a prescribed control procedure might have 
assessed the tolerable rate as 8 percent. If the auditor were to consider 
selecting a sample size of sixty, these tables would imply that at approximately 
a 5 percent risk level the auditor expected no more than approximately 1.5 
percent of the items in the population to be deviations from the prescribed 
control procedure. These tables also would imply that at approximately a 10 
percent risk level the auditor expected no more than approximately 3 percent 
of the items in the population to be deviations.
Table A .1
Statistical Sample Sizes for Test of Controls—  
5 Percent Risk of Assessing Control Risk loo Low 
(with number of expected errors in parentheses)
Expected
Population Tolerable Rate
Deviation
Rate 2% 3% 4% 5% 6% 7% 8% 9% 10% 15% 20%
0.00% 149(0) 99(0) 74(0) 59(0) 49(0) 42(0) 36(0) 32(0) 29(0) 19(0) 14(0)
.25 236(1) 157(1) 117(1) 93(1) 78(1) 66(1) 58(1) 51(1) 46(1) 30(1) 22(1)
.50 * 157(1) 117(1) 93(1) 78(1) 66(1) 58(1) 51(1) 46(1) 30(1) 22(1)
.75 * 208(2) 117(1) 93(1) 78(1) 66(1) 58(1) 51(1) 46(1) 30(1) 22(1)
1.00 * * 156(2) 93(1) 78(1) 66(1) 58(1) 51(1) 46(1) 30(1) 22(1)
1.25 * * 156(2) 124(2) 78(1) 66(1) 58(1) 51(1) 46(1) 30(1) 22(1)
1.50 * * 192(3) 124(2) 103(2) 66(1) 58(1) 51(1) 46(1) 30(1) 22(1)
1.75 * * 227(4) 153(3) 103(2) 88(2) 77(2) 51(1) 46(1) 30(1) 22(1)
2.00 * * * 181(4) 127(3) 88(2) 77(2) 68(2) 46(1) 30(1) 22(1)
2.25 * * * 208(5) 127(3) 88(2) 77(2) 68(2) 61(2) 30(1) 22(1)
2.50 * * * * 150(4) 109(3) 77(2) 68(2) 61(2) 30(1) 22(1)
2.75 * * * * 173(5) 109(3) 95(3) 68(2) 61(2) 30(1) 22(1)
3.00 * * * * 195(6) 129(4) 95(3) 84(3) 61(2) 30(1) 22(1)
3.25 * * * * * 148(5) 112(4) 84(3) 61(2) 30(1) 22(1)
3.50 * * * * * 167(6) 112(4) 84(3) 76(3) 40(2) 22(1)
3.75 * * * * * 185(7) 129(5) 100(4) 76(3) 40(2) 22(1)
4.00 * * * * * * 146(6) 100(4) 89(4) 40(2) 22(1)
5.00 * * * * * * * 158(8) 116(6) 40(2) 30(2)
6.00 * * * * * * * * 179(11) 50(3) 30(2)
7.00 * * * * * * * * * 68(5) 37(3)
Sample size is too large to be cost-effective for most audit applications.
Note: This table assumes a large population. For discussion of the effect of population 
size on sample size, see chapter 3.
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Table A.2
Statistical Sample Sizes for Test of Controls— 
10 Percent Risk of Assessing Control Risk Too Low 
(with number of expected errors in parentheses)
Expected.
Population
Deviation
Rate 2% 3% 4% 5%
Tolerable Rate 
6% 7% 8% 9% 10% 15% 20%
0.00% 114(0) 76(0) 57(0) 45(0) 38(0) 32(0) 28(0) 25(0) 22(0) 15(0) 11(0)
.25 194(1) 129(1) 96(1) 77(1) 64(1) 55(1) 48(1) 42(1) 38(1) 25(1) 18(1)
.50 194(1) 129(1) 96(1) 77(1) 64(1) 55(1) 48(1) 42(1) 38(1) 25(1) 18(1)
.75 265(2) 129(1) 96(1) 77(1) 64(1) 55(1) 48(1) 42(1) 38(1) 25(1) 18(1)
1.00 * 176(2) 96(1) 77(1) 64(1) 55(1) 48(1) 42(1) 38(1) 25(1) 18(1)
1.25 * 221(3) 132(2) 77(1) 64(1) 55(1) 48(1) 42(1) 38(1) 25(1) 18(1)
1.50 * * 132(2) 105(2) 64(1) 55(1) 48(1) 42(1) 38(1) 25(1) 18(1)
1.75 * * 166(3) 105(2) 88(2) 55(1) 48(1) 42(1) 38(1) 25(1) 18(1)
2.00 * * 198(4) 132(3) 88(2) 75(2) 48(1) 42(1) 38(1) 25(1) 18(1)
2.25 * * * 132(3) 88(2) 75(2) 65(2) 42(1) 38(2) 25(1) 18(1)
2.50 * * * 158(4) 110(3) 75(2) 65(2) 58(2) 38(2) 25(1) 18(1)
2.75 * * * 209(6) 132(4) 94(3) 65(2) 58(2) 52(2) 25(1) 18(1)
3.00 * * * * 132(4) 94(3) 65(2) 58(2) 52(2) 25(1) 18(1)
3.25 * * * * 153(5) 113(4) 82(3) 58(2) 52(2) 25(1) 18(1)
3.50 * * * * 194(7) 113(4) 82(3) 73(3) 52(2) 25(1) 18(1)
3.75 * * * * * 131(5) 98(4) 73(3) 52(2) 25(1) 18(1)
4.00 * * * * * 19(6) 98(4) 73(3) 65(3) 25(1) 18(1)
5.00 * * * * * * 160(8) 115(6) 78(4) 34(2) 18(1)
6.00 * * * * * * * 182(11) 116(7) 43(3) 25(2)
7.00 * * * * * * * * 199(14) 52(4) 25(2)
Sample size is too large to be cost-effective for most audit applications.
Note: This table assumes a large population. For discussion of the effect of population 
size on sample size, see chapter 3.
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Table A.3
Statistical Sampling Results Evaluation Table for Tests of Controls—  
Upper Limits at 5 Percent Risk of Assessing Control Risk Too Low
Actual Number of Deviations Found
Sample
Size 0 1 2 3 4 5 6 7 8 9 10
25 11.3 17.6 * * * * * * * * *
30 9.5 14.9 19.6 * * * * * * * *
35 8.3 12.9 17.0 * * * * * * * *
40 7.3 11.4 15.0 18.3 * * * * * * *
45 6.5 10.2 13.4 16.4 19.2 * * * * * *
50 5.9 9.2 12.1 14.8 17.4 19.9 * * * * *
55 5.4 8.4 11.1 13.5 15.9 18.2 * * * * *
60 4.9 7.7 10.2 12.5 14.7 16.8 18.8 * * * *
65 4.6 7.1 9.4 11.5 13.6 15.5 17.4 19.3 * * *
70 4.2 6.6 8.8 10.8 12.6 14.5 16.3 18.0 19.7 * *
75 4.0 6.2 8.2 10.1 11.8 13.6 15.2 16.9 18.5 20.0 *
80 3.7 5.8 7.7 9.5 11.1 12.7 14.3 15.9 17.4 18.9 *
90 3.3 5.2 6.9 8.4 9.9 11.4 12.8 14.2 15.5 16.8 18.2
100 3.0 4.7 6.2 7.6 9.0 10.3 11.5 12.8 14.0 15.2 16.4
125 2.4 3.8 5.0 6.1 7.2 8.3 9.3 10.3 11.3 12.3 13.2
150 2.0 3.2 4.2 5.1 6.0 6.9 7.8 8.6 9.5 10.3 11.1
200 1.5 2.4 3.2 3.9 4.6 5.2 5.9 6.5 7.2 7.8 8.4
Over 20 percent
Note: This table presents upper limits as percentages. This table assumes a large 
population.
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Table A.4
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Statistical Sampling Results Evaluation Table for Tests of Controls—Upper 
Limits at 10 Percent Risk of Assessing Control Risk Too Low
Actual Number of Deviations Found
Sample
Size 0 1 2 3 4 5 6 7 8 9 10
20 10.9 18.1 * * * * * * * * *
25 8.8 14.7 19.9 * * * * * * * *
30 7.4 12.4 16.8 * * * * * * * *
35 6.4 10.7 14.5 18.1 * * * * * * *
40 5.6 9.4 12.8 16.0 19.0 * * * * * *
45 5.0 8.4 11.4 14.3 17.0 19.7 * * * * *
50 4.6 7.6 10.3 12.9 15.4 17.8 * * * * *
55 4.1 6.9 9.4 11.8 14.1 16.3 18.4 * * * *
60 3.8 6.4 8.7 10.8 12.9 15.0 16.9 18.9 * * *
70 3.3 5.5 7.5 9.3 11.1 12.9 14.6 16.3 17.9 19.6 *
80 2.9 4.8 6.6 8.2 9.8 11.3 12.8 14.3 15.8 17.2 18.6
90 2.6 4.3 5.9 7.3 8.7 10.1 11.5 12.8 14.1 15.4 16.6
100 2.3 3.9 5.3 6.6 7.9 9.1 10.3 11.5 12.7 13.9 15.0
120 2.0 3.3 4.4 5.5 6.6 7.6 8.7 9.7 10.7 11.6 12.6
160 1.5 2.5 3.3 4.2 5.0 5.8 6.5 7.3 8.0 8.8 9.5
200 1.2 2.0 2.7 3.4 4.0 4.6 5.3 5.9 6.5 7.1 7.6
Over 20 percent
Note: This table presents upper limits as percentages. This table assumes a large 
population.
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Appendix B 
Sequential Sampling for Tests o f Controls
B.1 The auditor designs samples for tests of controls using either a fixed 
sampling plan or a sequential sampling plan.1 Under a fixed sampling plan, 
the auditor examines a single sample of a specified size; under a sequential 
sampling plan, the sample is selected in several steps, with each step condi­
tional on the results of the previous steps. The decision to use a fixed or a 
sequential sampling plan depends on which plan the auditor believes is most 
efficient in the circumstances.
B.2 In planning a fixed sampling application, the auditor should consider 
that if the deviation rate in the sample exceeds the specified expected popula­
tion deviation rate, the sample results would suggest that the estimated 
population deviation rate plus an allowance for sampling risk exceeds the 
tolerable rate. In that case, the sample results would not support the auditor’s 
planned assessed level of control risk. These results might be obtained even 
though the actual population deviation rate would support the auditor’s 
planned assessment because the sample size is too small to limit adequately 
the allowance for sampling risk. The auditor can use a sequential sampling 
plan to help overcome this limitation of a fixed sampling plan.
B.3 A sequential sample generally consists of two to four groups of 
sampling units. The auditor determines the sizes of the individual groups of 
sampling units based on the specified risk of assessing control risk too low, the 
tolerable rate, and the expected population deviation rate. The auditor gener­
ally uses a computer program or tables for sequential sampling plans to assist 
in determining the appropriate size for each group of sampling units. The 
auditor examines the first group of sampling units and, on the basis of the 
results, decides whether to (1) accept the assessed level of control risk as 
planned, without examining additional sampling units, (2) increase the 
planned assessed level of control risk without examining additional sampling 
units, or (3) examine additional sampling units because sufficient information 
to determine whether the planned assessed level of control risk is warranted 
has not been obtained.
An Example of a Four-Step Sequential Sampling Plan
B.4 Table B.1 illustrates the number of sampling units for each group in 
a four-step sequential sampling plan, assuming a 5 percent tolerable rate, a 10 
percent risk of assessing control risk too low, and a 0.5 percent expected 
population deviation rate.
1 A more thorough discussion of designing a sequential sample can be found in Donald Roberts, 
Statistical Auditing (New York: AICPA, 1978), pp. 57-60.
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Table B.1
Audit Sampling
Four-Step Sequential Sampling Plan
_______Accumulated, Deviations_______
Number of Accumulated Accept Increase
Sampling Sampling Planned Sample Planned 
Group Units________Units_____Assessed Level More Assessed Level
1 50 50 0 1-3 4
2 51 101 1 2-3 4
3 51 152 2 3 4
4 51 203 3 NA 4
B.5 If the auditor finds four deviations in this example, the examination 
of sampling units stops and planned assessed level of control risk is increased. 
If no deviations are found in the first group of fifty sampling units, the auditor 
evaluates the sample as supporting the planned assessed level without exam­
ining more sampling units. If one, two, or three deviations exist in the first 
group of sampling units, the auditor examines additional sampling units in the 
next group(s). The auditor continues to examine sampling units in succeeding 
groups until the sample results either support or do not support the planned 
assessed level. For example, if three deviations exist in the first group, the next 
three groups of sampling units must be examined without finding additional 
deviations to support the planned assessed level of control risk.
Comparison of Sequential Sample Sizes With Fixed 
Sample Sizes
B.6 Sample sizes under fixed sampling plans are larger, on the average, 
than those under sequential sampling plans if the auditor overstates the 
expected population deviation rate. For example, if the actual population 
deviation rate is 0.5 percent, the four-step sequential sampling plan illustrated 
in table B.1 would generally require the auditor to examine fewer sampling 
units to support the planned assessed level than a fixed sampling plan would 
require. Under a fixed sampling plan, a sample size of seventy-seven is suffi­
cient to support the planned assessed level when the population deviation rate 
is 0.5 percent (see table A.2 in appendix A). Under the sequential sampling 
plan the auditor examines 50, 101, 152, or 203 items. However, the auditor 
considers the long-run average sample size when deciding whether to use a 
fixed or a sequential sampling approach. If the true population deviation rate 
is 0.5 percent, the auditor may need to examine an average of sixty-five 
sampling units under the four-step sequential sampling plan as compared with 
seventy-seven sampling units under the fixed sampling plan.
B.7 A sequential sampling plan provides an opportunity to design a 
sample with a minimum size in anticipation of a low population deviation rate. 
However, an auditor might find that the audit effort of examining the total 
number of sampling units for all four steps of a sequential sampling plan would 
exceed the reduction of substantive testing that could be achieved by performing
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tests of controls. Therefore, some auditors decide to stop a four-step sequential 
sampling plan before completing all four steps. For example, an auditor using 
the four-step plan illustrated in table B.1 might decide to stop examining 
sampling units if two or three deviations are found in the second group. In that 
case, the auditor might have decided that the resulting reduction in substan­
tive testing may not justify the additional audit effort of examining up to 102 
additional sampling units.
B.8 If the auditor believes it would not be practical to examine the total 
number of sampling units for all steps of a four-step sequential sampling plan, 
a sequential sampling plan with fewer than four steps could be designed. For 
example, some auditors find it practical to design two-step sequential sampling 
plans.
B.9 Sequential sampling plans are generally designed for statistical sam­
pling applications. However, by using the same tables or computer programs 
to determine the sample size, it might be possible to design a nonstatistical 
sequential sampling plan.
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Appendix C 
Determining Tolerable Misstatement
C.1 One of the first steps in determining the sample size for substantive 
tests is to establish the amount of tolerable misstatement. Tolerable misstate­
ment, which is based on the auditor’s preliminary judgments about material­
ity, is the amount of monetary misstatement in the balance or class of 
transactions that may exist without causing the financial statements to be 
materially misstated. This appendix describes one commonly used approach to 
determining the level of planning materiality and using that amount to deter­
mine tolerable misstatement.
Planning Materiality
C.2 As indicated by Statement on Auditing Standards (SAS) No. 47, 
Audit Risk and Materiality in Conducting an Audit (AICPA, Professional 
Standards, vol. 1, AU sec. 312), auditors make preliminary judgments about 
levels of materiality to allow them to plan the audit to obtain reasonable 
assurance about whether financial statements are free from material misstate­
ment. In planning the audit, materiality should be viewed as an allowance for 
likely and potentially undetected misstatements.
C.3 Materiality levels include an overall level for each statement. How­
ever, because the statements are interrelated, the auditor generally considers 
materiality for planning purposes as the smallest aggregate amount of mis­
statement that could be considered material to any one of the financial state­
ments. Although there is no requirement to do so, many auditors prefer to 
quantify materiality when planning their audits using various rules of thumb.
Rules of Thumb
C.4 Materiality guidelines should not consist of an absolute amount that 
is applied to all entities. An absolute amount, such as $100,000, may be 
immaterial to a large, multinational corporation but very material to a small 
company. Instead, materiality is usually viewed as a relative amount that 
varies with the size of the entity. Therefore, rules of thumb are generally 
expressed as a percentage that is applied to some financial statement base. 
One such rule of thumb is illustrated in table C.1, which illustrates that 
materiality percentages are typically represented by a sliding scale in which 
the percentage decreases as the size of the entity increases. In other words, as 
the size of the entity doubles, materiality increases but does not double in 
amount.
AAG-SAM APP C
Table C.1
Materiality Table
Larger of Total Revenues 
or Total Assets Is:
Planning
94 Audit Sampling
Over But not Over Materiality Is: + Factor X Excess Over
$0 $30 thousand $0 + .0593 X $0
30 thousand 100 thousand 1,780 + .0312 X 30 thousand
100 thousand 300 thousand 3,960 + .0215 X 100 thousand
300 thousand 1 million 8,260 + .0145 X 300 thousand
1 million 3 million 18,400 + .00995 X 1 million
3 million 10 million 38,300 + .00674 X 3 million
10 million 30 million 85,500 + .00461 X 10 million
30 million 100 million 178,000 + .00312 X 30 million
100 million 300 million 396,000 + .00215 X 100 million
300 million 1 billion 826,000 + .00145 X 300 million
1 billion 3 billion 1,840,000 + .000995 X 1 billion
3 billion 10 billion 3,830,000 + .000674 X 3 billion
10 billion 30 billion 8,550,000 + .000461 X 10 billion
30 billion 100 billion 17,800,000 + .000312 X 30 billion
100 billion 300 billion 39,600,000 + .000215 X 100 billion
300 billion 82,600,000 + .000148 X 300 billion
Example:
If a company has estimated revenues for the year to be $15 million and
estimated assets of $12 million, the planning materiality guideline would be 
$85,500 + .00461 ¥ $5,000,000 = $108,550. This amount is used by the auditor 
in planning the audit. Of course, at the end of the audit, the auditor would 
revaluate the fairness of the financial statements in light of the audit findings. 
He or she may deem some other amount to be material at that time.
Note: This table is applicable for commercial companies and may need to be 
adjusted for government and other entities in specialized industries.
C.5 A number of financial statement bases are used to calculate planning 
materiality, including total revenue, total assets, pretax net income, and gross 
profit. Auditors generally select a base that is relatively stable, predictable, 
and representative of the entity’s size. A common rule of thumb for materiality 
is 5 percent to 10 percent of pretax net income. Because of the relative stability 
of total revenues and total assets, these bases are often used in practice to 
determine the amount of planning materiality.
Determining Tolerable Misstatement
C.6 A number of techniques may be used to determine tolerable misstate­
ment from the amount of planning materiality.1 Shown here is a technique
1 For example, if the auditor plans to use classical variables sampling, an article, “Using 
Materiality in Audit Planning,” by C.R. Zuber, R.K. Elliott, W.R. Kinney, Jr., and James J. Leisenring 
in the March 1983 issue of Journal of Accountancy, illustrates how planning materiality may be 
allocated to the accounts being sampled.
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that adjusts planning materiality for expected misstatement (uncorrected 
known and likely misstatement from all accounts) to determine tolerable 
misstatement (the allowance for undetected misstatement) for all accounts 
that will be audited using audit sampling. This technique is appropriate when 
the auditor uses probability-proportional-to-size (PPS) sampling, or a nonsta­
tistical approach that is based on PPS theory, such as the one described in 
chapter 5.
C.7 If the auditor can estimate the amount of uncorrected known and 
likely misstatement, tolerable misstatement may be calculated as follows:
2 These factors are based upon probability-proportional-to-size theory.
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Where:
• Uncorrected known misstatement is the auditor’s estimate of the sum 
of the misstatements that will be detected and not corrected by entity, 
and
• Likely misstatement is the auditor’s estimate of the sum of the total 
amount of unknown misstatements in the financial statements. This 
likely misstatement includes the projected misstatement from all 
audit sampling applications.
C.8 Because estimating uncorrected known and likely misstatement is 
difficult, many firms have developed rules of thumb to be used when the 
auditor cannot estimate these amounts. Using this approach, the auditor 
applies a percentage (usually between 50 percent and 75 percent) to planning 
materiality to determine tolerable misstatement for all sampling applications. 
As an example, if planning materiality has been determined to be $100,000 and 
the auditor uses the rule of thumb of multiplying planning materiality by 50 
percent, tolerable misstatement would be calculated as $50,000 ($100,000 x 50 
percent).
Using Tolerable Misstatement in Planning
C.9 Tolerable misstatement is used in the planning phase of an audit to 
determine individually significant items that are to be examined 100 percent, 
and to determine the sample size for procedures that involve audit sampling. 
Auditors commonly determine individually significant items by dividing toler­
able misstatement by a factor of from one to three, depending on the risk of 
material misstatement of the assertion being audited, and the extent to which 
the auditor is relying on the applicable audit procedure.2 A smaller factor 
would be used when the risk is low or when other procedures provide signifi­
cant evidence about the assertion. For example, if an auditor assessed the 
combination of inherent and control risks at the maximum level for a particular 
assertion about an account balance or class of transactions, and the audit 
procedure was the only one to be performed to detect a material misstatement 
of the assertion, a factor of three might be selected. Assuming that tolerable 
misstatement is $75,000, the auditor would consider any item that is equal to 
or greater than $25,000 ($75,000 ÷ 3) to be individually significant.
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Appendix D 
Probability-Proportional-to-Size 
Sampling Tables
Table D.1
Reliability Factors for Misstatements of Overstatement
Risk of Incorrect Acceptance
Number of 
Overstatement
statements 1% 5% 10% 15% 20% 25% 30% 37% 50%
0 4.61 3.00 2.31 1.90 1.61 1.39 1.21 1.00 .70
1 6.64 4.75 3.89 3.38 3.00 2.70 2.44 2.14 1.68
2 8.41 6.30 5.33 4.72 4.28 3.93 3.62 3.25 2.68
3 10.05 7.76 6.69 6.02 5.52 5.11 4.77 4.34 3.68
4 11.61 9.16 8.00 7.27 6.73 6.28 5.90 5.43 4.68
5 13.11 10.52 9.28 8.50 7.91 7.43 7.01 6.49 5.68
6 14.57 11.85 10.54 9.71 9.08 8.56 8.12 7.56 6.67
7 16.00 13.15 11.78 10.90 10.24 9.69 9.21 8.63 7.67
8 17.41 14.44 13.00 12.08 11.38 10.81 10.31 9.68 8.67
9 18.79 15.71 14.21 13.25 12.52 11.92 11.39 10.74 9.67
10 20.15 16.97 15.41 14.42 13.66 13.02 12.47 11.79 10.67
11 21.49 18.21 16.60 15.57 14.78 14.13 13.55 12.84 11.67
12 22.83 19.45 17.79 16.72 15.90 15.22 14.63 13.89 12.67
13 24.14 20.67 18.96 17.86 17.02 16.32 15.70 14.93 13.67
14 25.45 21.89 20.13 19.00 18.13 17.40 16.77 15.97 14.67
15 26.75 23.10 21.30 20.13 19.24 18.49 17.84 17.02 15.67
16 28.03 24.31 22.46 21.26 20.34 19.58 18.90 18.06 16.67
17 29.31 25.50 23.61 22.39 21.44 20.66 19.97 19.10 17.67
18 30.59 26.70 24.76 23.51 22.54 21.74 21.03 20.14 18.67
19 31.85 27.88 25.91 24.63 23.64 22.81 22.09 21.18 19.67
20 33.11 29.07 27.05 25.74 24.73 23.89 23.15 22.22 20.67
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Table D.2
Audit Sampling
Expansion Factors for Expected Misstatements
Risk of Incorrect Acceptance 
(%)___________________ Factor
1 1.90
5 1.60
10 1.50
15 1.40
20 1.30
25 1.25
30 1.20
37 1.15
50 1.10
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Appendix E 
Ratio o f Desired Allowance for Sampling 
Risk to Tolerable Misstatement
E.1 Table E.1 is derived from Statistical Auditing by Donald Roberts 
(New York: AICPA, 1978) and is used in connection with the classical variables 
sampling guidance discussed in chapter 7, “Calculating the Sample Size.” For 
further information on the hypotheses underlying this measure of the risk of 
incorrect rejection, see pages 41 to 43 in Statistical Auditing.
Table E.1
Ratio of Desired Allowance for Sampling Risk to Tolerance Misstatement
Risk of Incorrect
Acceptance ______ Risk of Incorrect Rejection_______
.20 .10 .05 .01
.01 .355 .413 .457 .525
.025 .395 .456 .500 .568
.05 .437 .500 .543 .609
.075 .471 .532 .576 .641
.10 .500 .561 .605 .668
.15 .553 .612 .653 .712
.20 .603 .661 .700 .753
.25 .653 .708 .742 .791
.30 .707 .756 .787 .829
.35 .766 .808 .834 .868
.40 .831 .863 .883 .908
.45 .907 .926 .937 .952
.50 1.000 1.000 1.000 1.000
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Glossary 101
This glossary summarizes definitions of the terms related to audit sampling
used in this guide. It does not contain definitions of common audit terms or
statistical terms not necessary for an understanding of the guide. Related terms
are shown in parentheses.
Allowance for sampling risk. A measure of the difference between a sample 
estimate and the corresponding population characteristic at a specified 
sampling risk.
Alpha risk. See risk of incorrect rejection, risk of assessing control risk too 
high.
Attribute. Any characteristic that is either present or absent. In tests of 
controls, the presence or absence of evidence of the application of a specified 
control is sometimes referred to as an attribute.
Attributes sampling. Statistical sampling that reaches a conclusion about a 
population in terms of a rate of occurrence.
Audit risk. A combination of (1) the risk (consisting of inherent and control 
risk) that the balance or class and related assertions contain misstate­
ments that could be material to the financial statements when aggregated 
with misstatements in other balances or classes and (2) the risk (detection 
risk) that the auditor will not detect such misstatement.
Audit sampling. Application of an audit procedure to less than 100 percent of 
the items within an account balance or class of transactions for the purpose 
of evaluating some characteristic of the balance or class.
Basic precision. In probability-proportional-to-size (PPS) sampling, the mini­
mum allowance for sampling risk. It equals the allowance for sampling risk 
when no misstatements are found in the sample.
Beta risk. See risk of incorrect acceptance, risk of assessing control risk too low.
Block sample. Also known as a cluster sample, this is a sample consisting of 
contiguous transactions.
Classical variables sampling. A sampling approach that measures sampling 
risk using the variation of the underlying characteristic of interest. This 
approach includes methods such as mean-per-unit, ratio estimation, and 
difference estimation.
Confidence level. The complement of the applicable sampling risk. The meas­
ure of probability associated with a sample interval.
Control risk. The auditor’s assessment of the risk that a material misstate­
ment that could occur in an assertion will not be prevented or detected on 
a timely basis by the entity’s controls.
Cumulative monetary amount sampling. (CMA sampling) See probability- 
proportional-to-size (PPS) sampling.
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Decision model. A rule used to make a conclusion about a population based 
on a sample taken from it.
Detection risk. The auditor’s assessment of the risk that the auditor will not 
detect a material misstatement that exists in an assertion.
Difference estimation. A classical variables sampling technique that uses the 
average difference between audited amounts and individual recorded 
amounts to estimate the total audited amount of a population and an 
allowance for sampling risk.
Dollar-unit sampling (DUS). See probability-proportional-to-size (PPS) 
sampling.
Expansion factor. A factor used in the calculation of sample size in a probability- 
proportional-to-size sampling application if misstatements are expected.
Expected population deviation rate. An anticipation of the deviation rate in 
the entire population. It is used in determining an appropriate sample size 
for an attributes sample.
Field. See population.
Haphazard sample. A sample consisting of sampling units selected without 
any conscious bias, that is, without any special reason for including or 
omitting items from the sample. It does not consist of sampling units 
selected in a careless manner and is selected in a manner that can be 
expected to be representative of the population.
Hypothesis testing. A decision model to test the reasonableness of an amount.
Inherent risk. The auditor’s assessment of the susceptibility of an assertion 
to a material misstatement assuming there are no related controls.
Logical Unit. The balance or transaction that includes the selected dollar in 
a probability-proportional-to-size sample.
Mean-per-unit approach. A classical variables sampling technique that pro­
jects the sample average to the total population by multiplying the sample 
average by the total number of items in the population.
Nonsampling risk. All aspects of audit risk not due to sampling.
Nonstatistical sampling. A sampling technique for which the auditor consid­
ers sampling risk in evaluating an audit sample without using statistical 
theory to measure that risk.
Point estimate. (estimated value) Most likely amount of the population char­
acteristic based on the sample.
Population. The items constituting the account balance or class of transac­
tions of interest. The population excludes individually significant items 
that the auditor has decided to examine 100 percent or other items that 
will be tested separately.
Precision. See allowance for sampling risk.
Probability-proportional-to-size (PPS) sampling. A variables sampling 
procedure that uses attributes theory to express a conclusion in dollar 
amounts.
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Random sample. A sample selected so that every combination of the same 
number of items in the population has an equal probability of selection.
Ratio estimation. A classical variables sampling technique that uses the ratio 
of audited amounts to recorded amounts in the sample to estimate the total 
dollar amount of the population and an allowance for sampling risk.
Reliability level. See confidence level.
Risk of assessing control risk too high. (alpha risk, type I misstatement) 
The risk that the assessed level of control risk based on the sample is 
greater than the true operating effectiveness of the control.
Risk of assessing control risk too low. (beta risk, type II misstatement) The 
risk that the assessed level of control risk based on the sample is less than 
the true operating effectiveness of the control.
Risk of incorrect acceptance. (beta risk, type II misstatement) The risk that 
the sample supports the conclusion that the recorded account balance is not 
materially misstated when the account balance is materially misstated.
Risk of incorrect rejection. (alpha risk, type I misstatement) The risk that the 
sample supports the conclusion that the recorded account balance is materi­
ally misstated when the account balance is not materially misstated.
Sample. Items selected from a population to reach a conclusion about the 
population as a whole.
Sampling error. See allowance for sampling risk.
Sampling risk. The risk that the auditor’s conclusion based on a sample might 
be different from the conclusion he or she would reach if the test were 
applied in the same way to the entire population. For tests of controls, 
sampling risk is the risk of assessing control risk too low or the risk of 
assessing control risk too high. For substantive testing, sampling risk is 
the risk of incorrect acceptance or the risk of incorrect rejection.
Sampling unit. Any of the individual elements, as defined by the auditor, that 
constitute the population.
Sequential sampling. A sampling plan for which the sample is selected in 
several steps, with each step conditional on the results of the previous 
steps.
Standard deviation. A measure of the dispersion among the respective 
amounts of a particular characteristic as measured for all items in the 
population for which a sample estimate is developed.
Statistical sampling. Audit sampling that uses the laws of probability for 
selecting and evaluating a sample from a population for the purpose of 
reaching a conclusion about the population.
Stop-or-go sampling. See sequential sampling.
Stratification. Division of the population into relatively homogeneous groups.
Systematic sampling. A method of selecting a sample in which every nth item 
is selected.
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Tainting. In a probability-proportional-to-size sample, the percentage of mis­
statement present in a logical unit. It is usually expressed as the ratio of 
the amount of misstatement in the item to the item’s recorded amount.
Tolerable misstatement. The monetary misstatement in an account balance 
or class of transactions that may exist, when combined with misstatement 
in other accounts, without causing the financial statements to be materi­
ally misstated.
Tolerable rate. The maximum population rate of deviations from a prescribed 
control that the auditor will tolerate without modifying the planned as­
sessed level of control risk.
Type I misstatement. See risk of incorrect rejection, risk of assessing control 
risk too high.
Type II misstatement. See risk of incorrect acceptance, risk of assessing con­
trol risk too low.
Universe. See population.
Variables sampling. A classical statistical sampling method that reaches a 
conclusion on the monetary amounts of a population.
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